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That didn’t matter — because the aircraft manufacturer 
did, when HEALD ENGINEERING solved their problem 
so satisfactorily that with two Bore-Matics they replaced 11 
drill presses, a rough grinding operation, and saved 27 men 
a day and 8 times Bore-Matic cost. 


THE PROBLEM, put briefly, lay in finishing the O. D. 
and faces of 20 trunnions on reduction gear carriers. Spacing 
to .0005” was required. Faces had to be square. Originally 
trunnion O. D.’s were ground at the rate of one part per hour 
—way below desired production. And faces were finished on 1] DRILL PRESSES 
single spindle drill presses — again slow and inaccurate, too. 

THE SOLUTION — by HEALD ENGINEERING — 27 MEN A DAY 
was Heald Bore-Matics precisioneered for the job. True 
O. D.’s and perfect squareness were obtained by finishing 8 TIMES BORE-MATIC COST 
trunnions and faces in the same operation by single point 


tools . . . accurate fixture indexing permitted “tenth” spacing AND ROUGH GRINDING 


by finishing all 20 trunnions in one cycle . . . double spindles 
for finishing two trunnions simultaneously plus an automatic OPERATIONS 
cycle with automatic indexing resulted in a tremendous 
production increase over former methods. 


In Finishing Aircraft Reduction 


Have you a wartime problem or do you need assistance 
in postwar planning? If it involves precision finishing, Gear Carriers 
HEALD ENGINEERING is available, now, to help you. with two HEALD BORE-MATICS 





The HEALD Machine Co., Worcester, Mass., U. S. A. 


For More Precision Faster, bring your problems to Heald 
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Metal Show Ho! ... By the time you 
read this, you'll be starting to get your 
things together for the jaunt to the 
Metal Show in Chicago . . . if you're 
planning on going, of course. The gang 
from American Machinist will be on 
hand as usual . . . this time camping in 
Room 785 at the Palmer House. Drop 
in if you can . . . we'd like to see you 
and chew the fat awhile. 


) 


Americans .. . As of this date, it looks 
like the whole football world has turned 
topsy-turvy. Rochester, for instance. 
licked Yale. A fine school, Rochester, 
but normally not quite in the same pig- 
skin class with proud Eli. Adding to 
the confusion, we see Army and Navy 
trainees—temporarily stationed at vari- 
ous colleges—often plunging against 
their own Alma Maters. 


All this may ball up the record books 
in years to come, but currently it strikes 
us as one of the healthiest signs of 
country-wide cohesion we have ever 
seen. It means that American boys, 
wherever they are, play the game... 
striking just as hard against former 
team mates as they would against a foe. 
It isn’t the narrow tradition of a campus 
that matters . . . it’s the thrill of win- 
ning the game. 


The same thing is happening on a vast- 
ly more intense and serious scale in the 
Metal-Working plants of America. Men 
and women drawn from every walk of 
life are earnestly working side by side 
to win the Battle of Production, the big- 
gest game of all here at home. House- 
wives are welding . . . shoe clerks are 
machining . . . salesmen are wielding 
plug gages instead of a pen. 


When things return to normal again, 
most of us will be a lot better off for 
having made new friends and contacts 
during those days of war, and by having 
joined with these people in all-out en- 
deavor. 


° 


Reconversion . . . Relative to our notes 
in the previous issue on essential civil- 
ian production, WPB expects to permit 
resumption of production of electric 
irons, toasters and dehydrators within 
the next five months. On a very limited 
scale, we assume. 


Taking Finney to Task... A Mr. Wil- 
liam Atlas of Elmira objects in no un- 
certain terms to Burnham Finney’s 
“Open Letter to Harold Ickes” (AM 


August 5). As Burnham answered, 
“ . . it is differences of opinion that 
make life interesting.” 


The burden of Mr. Finney’s editorial, 
as you may recall, was a rebuttal to Mr. 
Ickes’ press statement that business 
men, and not bureaucrats, were respon- 
sible for any deficiencies on the home 
front. The editorial named men high 
in the government who did not spring 
from “business” yet who have a big 
say in the running of our land. Cited, 
on the other hand, were some of the 
tremendous production records made by 
“business men.” The burden of Mr. 
Atlas’s letter was that Mr. Finney 
was using “his magazine” to “white- 
wash him and his friends’ pet peeves.” 
And to further quote, “95% of the peo- 
ple are fighting this war to make it safe 
for the Robber Barons who will come 
after peace is declared.” 


Come, come now, Mr. Atlas. Just for 
the record, Finney was not expressing 
a pet peeve, or defending any “Robber 
Barons” . . . he was lauding the pro- 
duction record made by the men of 
Metal-Working . . . including, no doubt, 
some of your good neighbors in the busy 
productive center of Elmira. 


° 


Attention, Edisons! ... We understand 
that Dr. Colin Garfield Fink of Colum- 
bia University, New York, sees these six 
inventions needed: Electric light ten 
times as efficient as now; auto gas en- 
gine three or four times as efficient as 
now; rainproof and sunproof paint for 
wooden structures; an aluminum alloy 
as resistant to fatigue as steel; a metal 
to replace dwindling resources of cop- 
per and lead; a material as good as 
leather for shoes. Opportunities in 
there for Metal-Working. 


o 


Invention Perfected . . . Charles Brun- 
ing Company has a new highspeed 
printer, aided by new mercury-vapor 
quartz lamp, for producing engineering 
plans, etc., 100 times faster than with 








ordinary light. 
black-and-white type, 
blueprints. 








Prints are positive 
not the usual 
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More Electronics . . . The extent to 
which the electron tube is going to 
affect Metal-Working, among many 
other industries, is further indicated by 
Pratt & Whitney's recent issue of Back. 
grounds . . . one of the best house 
magazines, we think, in the business. 
The yarn is very interesting, very read- 
able, very prophetic. The same issue 
relates “Tales of a Trouble Shooter,” 
adapted from a P&W advertising series, 
plus an article on manufacturing air- 
craft propellers and other features. 
Swell. 


© 


Know-How for Small Plants . . . Our 
Sept. 2 issue carried a lead article by 
Jack Haydock, AM Managing Editor, 
telling how American Type Founders, 
Inc., has made subcontracting work. 
From Washington, Smaller War Plants 
Corp. called for the article with a view 
to reprinting Jack’s story for wide. 
spread distribution. 


° 


All God's Chillun Got Chips ... Mr. 
Bill Pelich, editor of Warner & Swa- 
sey’s “Blue Chips,” gently chides us for 
not mentioning his publication too when 
we recently commented on Alfred Stuf. 
fer Machine Shops’ house magazine, 
also called “Blue Chips.” As most of 
you must know (and of course we do), 
the “Blue Chips” of W&S is a long- 
established, hard-hitting publication for 
men who know turret lathes . . . a 
practical collection of “know-how” that 
really is in the groove. 


Quoting from Mr. Pelich’s letter: “As 
one of your regular enthusiastic readers 
of ‘American Machinist’ we noticed the 
mention made of ‘Blue Chips’ in your 
‘American Machinist’ section ‘Chips.’ 


“For lo these many years’ ‘Blue Chips’ 
too has been going to many tens of 
thousands of turret lathe operators 
throughout the country. We believe 
that many of the 70,000 readers who 
now receive ‘Blue Chips’ regularly and 
who are regular readers of your good 
publication received quite a kick out of 
the reference in the first paragraph. 
(Concerning the other ‘Blue Chips). 
“This, we are sure, was a pure over- 
sight, but we couldn’t help taking this 
opportunity of calling attention to it.” 


An oversight it was . . . thanks for re 
minding us. Everybody happy? 
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“Thies GLEASON WORKS 


- = bi ey Builders of Bevel Gear Machinery for Over Seventy-five Years 
“ae 1000 UNIVERSITY AVENUE, ROCHESTER, N. Y., U.S.A. 
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A CINCINNATI No. 3 Vertical High Speed Dial Type Milling Machine, equipped with a 
special power feed rotary milling work head. The operation consists of milling a circular 
recess on an ordnance part, a job which was tooled up by the engineers here at Milling Head- 
quarters. This group of milling authorities will be glad to work with you-and give you the 
benefit of their long experience in solving your unusual milling problems. 
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awarded August 29, 1942, 
along with Army-Navy E. 
The second star was 
awarded Feb. 23, 1943. 


MILLING MACHINE! 





TIMILLING MACHINE GO. anemnan, onto, u.s.a 


LAPPING MACHINES 


CHINES 


BROACHING MACHINES 


You don’t have to walk around or “duck 
under” to change feeds or speeds on a 
CINCINNATI Dial Type Miller. It’s accom- 
plished easily and quickly, by power, from 
the front or rear of the machine. Think of 
the time and leg work your operators save, 
especially on milling operations such as the 
one illustrated on the opposite page. Q This 
type of job, like many others in the average 
shop, requires changes in spindle speed (cut- 
ter speed) to assure maximum production, 
good finish, and long cutter life. The part 
requires a milled relief around the main 
diameter at the large end. A 1-13/64” diam- 
eter end mill, running at 188 r.p.m., mills the 
principal portion of the relief. This leaves 
too large a radius at the end of the cut, so 
it is then removed with a .407” diameter 
end mill running at 550 r.p.m. @Q With 
CINCINNATI Quick Change Collets, the 
cutters are changed in a few seconds. And 
with the exclusive Dial Type feature of 


At the right is a CINCINNATI No. 3 
Vertical Dial Type Milling Machine. The 
Dial Types are made in plain, universal 
and vertical styles, Nos. 2, 3 and 4 sizes, 
medium and high speed ranges. Sweet's 
Catalog File gives a brief description. 
Complete specifications may be obtained 
by writing for catalog M-970-2, 


GRINDING MACHINES 


power speed and feed change from the front 
operating position, the speeds are changed 
as desired in a few clicks of the speed dial. 
Not more than four geconds are required to 
change cutter speeds on this job. A twist of 
the wrist does the trick. @ If there were no 
others, this feature alone would be well 
worth your most serious consideration when 
selecting new milling machine equipment. 
But this is only one of the many advantages 
you will find in CINCINNATI Dial Type 
Millers. You'll be interested in learning 
more about these versatile milling machines. 


‘ 








e Magnified Shadow 
can be Measured 
to Precision Limits 


Firregularity of form or minute di- 
mensions can make an object im- 
possible to inspect by ordinary 
means. But, its accurately magnified 
shadow on the screen of a Jones & 
Lamson Optical Comparator can 
be measured to precision limits, 
even with an ordinary scale. 
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Sounds silly, doesn't it—for a carpenter's rule is no precision instrument? 
But it could be! 


With a Jones & Lamson Optical Comparator, the shadow of a small, 
metal part measuring .001” projected at 6214 magnifications would appear 
on the screen 1/16” thick and could be measured with an ordinary carpen- 
ter's rule. 

Of course we do not suggest the use of a carpenter's rule in your inspec- 
tion department. But you can use a technique as simple as this. 

We'll be glad to help you. Send samples and blueprints to Jones & 
Lamson Machine Company, Springfield, Vermont. 


For rapid, economical inspection... BEYOND A SHADOW OF A DOUBT! 
* 


JONES « 
LAMSON 


MACHINE COMPANY pata Tres 


UNIVERSAL TURRET LATHES 


SPRINGFIELD, VERMONT.JU. S. A. 


OPTICAL 
COMPARATORS 


Manufacturers of: 
Universal Turret Lathes « 
Fay Automatic Lathes « 
Automatic Thread Grind- 
ers * Optical Comparators 
*Automatic Opening 
Threading Dies 


PROFIT-PRODUCING 
MACHINE TOOLS 


SADDLE TYPE 
UNIVERSAL TURRET LATHES 


AUTOMATIC OPENING 
THREADING DIES 


AUTOMATIC THREAD 
GRINDERS 


OCTOBER 14, 





This LOO-inch capacity}: 











MACHINES AND FOR GEAR PRODUCTI! 
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Fellows 100-inch 
Gear Shaper 










extends Gear Shaper Precision 
to new fields of usefulness... 


The desirability of applying the precision inherent in the Fellows Gear Shaper to 
armament’s need for certain large gears brought forth the machine pictured 
above. 


The same need, in intermediate and smaller sizes is being served by other 
Fellows Gear Shapers — ranging from machines for cutting fine high-pitch gears 
as small as 1/16 inch pitch diameter, and as fine as 200 diametral pitch. 


Whatever your gear problem, within these limits — internal or external; spur or 
helical; complete gear or sector part; involute or non-involute teeth — Fellows 
machines can cut them all. 








If high-precision and low cost must be coupled with high-production rates, take 
the matter up with Fellows .. . The Fellows Gear Shaper Company, Springfield, 
Vermont — or 616 Fisher Building, Detroit, or 640 West Town Office Building, 
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CINCINNATI 


Front view of the CIN- 
CINNATI No. 2 Center- 
less Grinding Machine. 


Yes, it’s not only possible, but practicable and highly productive to grind many parts made 
of plastics, hard rubber, glass, cork, and other non-metallic substances by the centerless 
method. In the operation shown at the top of the opposite page, a CINCINNATI No. 2 
Centerless is used to grind the plastic barrels of fountain pens. The rough pen barrel 
containing the finished hole is slipped onto the end of a swinging mandrel. The outboard 
end of the mandrel is held between two pivot points mounted on a bracket which may be 
adjusted to suit the length of mandrel and pen barrel. After loading, the mandrel is swung 


from a vertical to horizontal position for grinding the barrel to exceedingly close tolerances 


| CINCINNATI 


Navy E awarded March 
6, 1942. Renewal star 
awarded August 29, 1942, 
along with Army-Navy E. 
The second star was 
awarded Feb. 23, 1943. 








CRRA kK CENTER TYPE GRINDING MACHINES 









| 


NES 








> —< 
— =S 


CENTERLESS? 





with absolute concentricity assured. The method has proved so successful that virtually all 
fountain pen barrels and caps are ground on centerless machines. @ The engineers here at 
Grinding Headquarters have a habit of developing ways and means of grinding unusual 
and difficult jobs, including grinding operations on the many non-metallic substitutes which 
are now being used. If you have a problem involving either centerless or centertype 
grinding it will be to your advantage to consult CINCINNATI Service Engineers. @ For 
a brief description of the entire CINCINNATI Line, look in Sweei’s Catalog File. For 
complete specifications on the CINCINNATI No. 2 Centerless, ask for catalog G-456-1. 


GRINDERS INCORPORATED 


CINCINNATI, OHIO, U. S.A. 


CENTERLESS GRINDING MACHINES © CENTERLESS LAPPING MACHINES 
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BRAZED IN 6 SECONDS 


A collar is brazed to tube at the 
rate of one in 6 seconds. Bonds 
are clean, tight, and uniform. 


DIFFERENTIAL HARDENING 


On the part illustrated, gear 
teeth are hardened to 54 Rock- 
well C, eccentric to 62 “C” and 
clutch teeth to 57 “C”. There is 
no warping or distortion, and the 


part is free from undesirable 
scale. 


“It Pays to VA 


AMERICAN MACHINIS 





| Surface Hardening 





VAN NORMAN HIGH FREQUENCY INDUCTION HEATING 
DOES THE JoB IN Seconds 


Brazing and Surface Hardening opera- 
tions are usually completed in seconds with 
Van Norman High Frequency Induction Heat- 
ing. By providing quick localized heat to a se- 
lected area of metal, Van Norman simplifies 
the heating operation, saves time, increases 
production and reduces costs. 





Van Norman High Frequency Induction 
Heating is automatic in operation. Simply 
set the machine to the proper heat cycle for 
the particular work-piece and part after 
part will be turned out with identical char- 
acteristics. Warping, distortion, scale and 
straightening operations usually encoun- 
tered with other heating methods are mini- 
mized or entirely eliminated. 


A complete story on Van Norman High 
Frequency Induction Heating . .. its possibili- 
ties, advantages, and applications will be 


sent on request. Write for your copy. APPLICATIONS 


SURFACE HARDENING MELTING 
BRAZING FORGING 


SOLDERING AND OTHER HEATING 
ANNEALING APPLICATIONS 


Van Norman Company 


Springfield, Massachusetts 
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LANDIS CHASERS THREAD ALL DIAMETERS 
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When the Pitch and Thread Form Is Constant, 
One Set of Chasers Will Cover the 
Complete Range of the Head 


Since Landis Chasers are made without helix, 
it is possible to use chasers of a given pitch 
for ANY diameter within the capacity of the die 
head. The helix angle of the thread is controlled 
by the chaser holders. As shown by the illus- 
tration it is frequently necessary to merely 
adjust the head to the proper size in cutting the 
same pitch of thread on two different diameters. 


The Finest Thread Cutting Tool in Industry 


LANDIS 


MACHINE COMPANY 


WAYNESBORO, PA., U.S.A. 














AMERICAN MACHINIST 


A Good Mechanic 
a a Knows and Cares 
For His Machine 


In the Interest of Efficiency, Better Workmanship and Higher Production 








RECOMMENDED METHOD OF APPLYING 
A DIE HEAD TO AN ENGINE LATHE 


In applying a die head to an engine lathe the general tendency is to employ a tapered 
shank and mount the head in the tailstock. The best results will be obtained by mount- 
ing the die head, as illustrated, using a special bracket mounted on the cross feed. This 
permits the use of a straight shank which makes the head more universal for applica- 
tion to other types of machines and also makes available the feed screw for controlling 


the thread lead. 


























Be Threadwise—Employ LANDIS Long Life Tangential Chasers 


LANDIS MACHINE COMPANY, Penne s* 383: 


OCTOBER 14, 1943 























THE AMERICAN TOOL WORKS co. 


CINCINNATI © OHIO ° U.S. A. 
LATHES RADIALS SHAPERS 





Away back, 40 and more years before 
Pearl Harbor, the P & J organization be- 
gan its pioneering work in the design 
and development of Automatic Chuck- 
ing Equipment. Thus when war broke in 
the Pacific, P & J had long since passed 
through its basic training period and was 
qualified for its commission in the metal 
working industry’s army of production. 


P & J has been doing a war-time job in 
a war-time way ever since the start of 
hostilities. Duplicate parts—for air- 
planes, airplane engines, tanks, guns, 
shell adaptors and a host of other war 
materiel are being turned out at maxi- 
mum speed and accuracy on fast, con- 
venient, man-power-conserving P & J ma- 
chines. The experience thus gained and 
being applied to present-day needs will 
be of invaluable help when production 
turns again to peacetime requirements. 
Call on P & J to help you solve your im- 
mediate problems. 





The POTTER & JOHNSTON 


MACHINE COMPANY 
Pawtucket, R. I. 








BUY MORE 


of them...or risk 
wearing them... 
































To Finish The Job Quicker... 


A LANDIS HEAVY 
dhe This... j 


Jha massing 44"x 288" Jypa 30 Rall Grinder 


Ahown on these pages is installed at the Lukens 
Steel Campany, the hams of the warlds largest 
plitte n 


The productivencess of the Jype 30 ia a par- 
ticularly valuable assct to this. uscr in view of 
the abnormal demands for stecl plate. da a 
matter of fact,the machine might he considered 
two grinders in ane. Gt will remaue stack rapidly, 
literally “hogging” metal with the heauiast of cuts. 
And then it will just ar officiently take the 
lightest of cuts required for rolls to which a 
high finish must be imparted. 

Versatility is complete . Rall adios may be 
ground straight, chowned or concaued. Rall necks 
may he ground when necessary. On tap of this, 
a taper grinding attachment may he secwred ar 
to grind rolls with tapered necks. 


Dozens of these machines were seruicing the 
through which we are passing.Ylow they are 
all working even harder, um most imAtances 
twenty-four houra a day and sguen days a 
weck , to help keep plates rolling for the eventual 
use of aur armed forces. 














Unusual Performance As Usual 
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WEIGHT PERFORMS 
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POSITIVE CROWNING WES\n, MULTIPLE ae. MASSIVE 
AND CONCAVING ~ 1 \L V BELT \ GRINDING WHEEL 


MECHANISM. o WORK DRIVE. Wot SPINDLE. 
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EVERY SUB COMMANDER 
KNOWS THE IMPORTANCE OF 
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Instant response — unfailing action in every me- 
chanical element of the ship — is vital to protect 
the lives of the crew as well as giving striking 
power to the submarine. From his station, the 
commander skillfully directs its performance 
through centralized control equipment, 


* * x 


The centralized controls of Milwaukee Milling 
Machines give the operator complete command of 
his machine — enable him to control its perform- 
ance to the fine degree he demands for the full 
expression of his skill. 


Speed and feed dials — all control levers within 
easy reach — the latter duplicated front and rear 
on plain and universal horizontal machines (model 
2K and larger) — contribute to the sustained 


precision of Milwaukees, in the tool 
room or on the production line, 


Buy Victory with at least 10% in War Bonds! 
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SymPToms You CAN SEF 


ites RUN A 
FEVER? No 
wonder if they do 
more often today. 
They’re working 3 and 
4 times as many hours 
as in peace! 

Wartime conditions 
demand you diagnose 
motor ailmentsquickly 

. remedy the trouble 
at once. At right are 
but few of the many 
diagnoses found in 
Allis-Chalmers’ new 
“Guide to Wartime 
Care of Electric Mo- 
tors”. In maintenance 
as in war, attack is the 
best defense. This book 
singles out the 9 main 
enemies of electric mo- 
tors ... tells you how 
to get them before they 
get your motors! 


Care of 
Electric 
- Motors 
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Over 100,000 copies 
already in use. 
Write today for your 
free copy. ALLIs- 
CuatMers Mre. Co., 
Mitwavkee 1, Wis. 


YCTOBER 14, 


Ye 


ee 
—" om, 
— ees 





Symptom 


| 


Possible Causes 


Cure 








1. Excessive sparking or 
flashing at brushes. 
Blackened commutator. 


Rough commutator. 


Sand or turn down, depending upon depth 
of surface roughness. 





Low bar on commutator. 


Grind or turn down balance of commutator. 





High bar on commutator. 


If extreme, lower with mallet, tightening 
clamping ring. Grind true. 





Brushes too short. 


Replace with harder grade—if worn too 
soon... and not by rough commutator. 





Shorted armature wind- 
ing. 





Test for short—after removing metallic 
contact between commutator bars. Repair. 





2. Intermittent sparking 
at brushes. 








3. Motor won't start. 





Open armature winding. 


Locate and replace bad coil—or repair 
defective joint. 





Usually line trouble. 


Correct. Check source of power supply. 





Load too heavy. See if 
motor runs without load. 


Reduce load—or replace motor with unit 
of greater capacity. 





EP tONs 


You CAN HEAR 





4. Excessive hum. 


Uneven air gap. Measure 
with feelers. 


Replace bearings—before introduction of 
scraping noise indicates rotor is rubbing. 





Unbalanced rotor. Check 
on parallel bars. 


Balance with solder on band—or weight 
attached by cap screw and lock washer. 





. Regular clicking. 


Matter in air gap. 


Take out rotor; remove matter. 





. Rapid knocking 


Misalignment. 


Realign set until knocking disappears. 








. Brush “chatter.” 





Extreme vibration. 





See item 10, below. 





“SYMPTOMS You CAN FEEL 





. Vibration. 


Misalignment. 


Realign set. 





Vibration in driven ma- 
chine. 


Eliminate source in machine, if possible. 
Or a flexible belt drive may be in order. 








9. Motor overheating. 
(Check with thermome- 
ter—don’t depend on 
hand). 


Overload. Measure load; 
compare with nameplate 
rating. 


Check for excessive friction in motor, 
drive or machine. Reduce load, or replace 
motor with greater capacity unit. 





Dirt in motor. 
flow of air. 


Check 





Blow out motor. Use solvent on wound 
section if necessary. 





Rotor rubs stator. 


Replace bearings. 





When you 


do need 


fete) 


new motors 


into the strength, solidity and all-around 


protection of the new ‘Safety Circle 


protected top 
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GRINDERGRAM 


Center holes in the work must 
be maintained at the same 
angle as that of the centers in 
the grinding machine. Other- 
wise scored centers and inac- 


curate work will result. 
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IREVENTATIVE MAINTENANCE ky 
a. (ways prescribed by the NORTON DOCTORS 


Sales Engineering Bulletin 
Some meepeos Serrhes Merton: . 


VERY neat paraphrase, Sg’t. Begler! We have 
preached “preventative maintenance” for years. 
Norton Grinding Machines have plenty of stamina 
built into them but we know, as you do, that they 


will have a longer life of accurate, uninterrupted production when properly 
cared for. 


For such maintenance men as Sgt. Begler, interested in applying that “ounce 
of prevention” whether in combat or home front lines, we publish comprehensive 
instruction and servicing manuals. A new chart on the lubrication of Norton machines 
has just been issued. “What, Why and How,” a book dealing with essential facts 
of grinding, is extremely popular with apprentice and veteran grinder hand alike. 
Norton motion pictures are available to management wishing to extend grinding 


knowledge by visual means. 


How much of this available Norton information have YOU utilized in teaching 


“preventative maintenance” in your plant? Write to us. It’s all free. 


NORTON COMPANY, WORCESTER 6, MASS. 
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THEY COULD USE THIS 






HAT HALF-TRACK can be mighty use- reduced the value of new machines. New 






















ful, on a farm or construction job. developments will cause a high degree of 
It can save time and back-breaking work, obsolescence, even of equipment still in 
in a hundred and one ways. The men in good order. 
our armed services realize it. They’re So, the manufacturer will be a jump 
waiting for a chance to use it, back home. ahead of his competitors, who starts now 
OTHERS SEE the utility of planes, jeeps, to study his postwar facilities. He’ll find 
powerful trucks for peacetime pursuits. out what machinery he can use, what is 
Homemakers will clamor for better equip- outworn or outmoded. He’ll plan to use the 
ment for comfort and convenience. And most productive machinery he can obtain. 
they’ll have the money to buy, invested in TAX AUTHORITIES CAN HELP, by con- 
War Bonds or otherwise. sidering the rapid rate of depreciation 
BuT they'll be cagey shoppers, we think. and obsolescence, and by permitting the 
They won't be satisfied with the old. reservation of “seed money” so that funds 
They'll be looking for manufacturers to will be available when new equipment is 
apply the lessons of war to peacetime obtainable. 
goods. The pressure now is for deliveries. WE SHALL LOSE MUCH of the value of 
The postwar demand will be for more our native ingenuity if we are not ready 
over-all utility, at a fair price. to apply it to peacetime pursuits. Only the 
WE DouBT that this country’s present production of more goods for more 
machinery will do the job. Much of it is people, by means of modern machinery, 
years old, depreciated even before the can bring us work, contentment, and last- 






War. Heavy loads and long hours have ing freedom. 












THE MONARCH MACHINE TOOL COMPANY: -+ + SIDNEY+ OHIO 


MONARCH @ LATHES 
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Twist Drills — Milling 
Cutters — Reamers — 
Hobs — Slitting Saws 
— End Mills — Taps— 
Dies—Screw Plates— 
Profile Cutters. 


SMALL TOOLS FOR BIG SAVINGS 


Union's eminent position in the small tool field is the result of the meticulous 
care taken in the selection of materials, specialized and competent metal- 
lurgical experience, modern manufacturing facilities and rigid inspection. 
Smei tools by Union make big savings in cutting time, assure accuracy and 
more cuts between grinds because every care is taken in every phase of 
production to realize faster cutting, higher cutting efficiency and more 
economical results. 


You can buy UNION TOOLS on faith—and you'll continue to use them 
for performance. 


UNION TWIST DRILL COMPANY 


ATHOL, MASS. 


STORES New York Store: 61 Reade St.; Los Angeles MANUFACTURING DIVISIONS 

Store: 524 East Fourth St.; Chicago Store: |! So. Clinton S. W. Card Mfg. Co., Div.; Mansfield, Mass. 

St.; Seattle Store: 568 First Ave., So.; San Francisce Butterfield Division, Derby Line, Vt., and Rock Island, 
Store: 121 Second St.: Detroit Store: 6540 Antoine St. Quebec 


Representatives throughout the world 
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SELLERS POINT 


That’s the beauty of Sellers Drill Grinders. With less 
than a day’s instruction a fair-haired novice can become 
a white-haired expert. He (or she) depends not upon 
individual skill but on the automatic locating of the drill 
in the chuck to produce a correctly formed point. 


It is obvious that the Sellers Drill Grinder reduces drill- 
ing costs by turning out free cutting, accurate drills that 
can be operated at most efficient speeds, thus greatly 
increasing the number of holes per grind... It lengthens 
drill life and reduces drill inventory...It provides you 
with drills that produce truly cylindrical holes and main- 
tains a constant supply of correctly sharpened drills 
at all times. 


For proof of why it will pay you to equip your tool room 
with this modern machine, send us three drills of any 
size up to 3 ins. and we will return them ground with the 
Sellers point. No charge, no obligation. Wm. Sellers & 
Company, 1610 Hamilton St., Philadelphia. 


GROUND WITH THE SCIENTIFICALLY CORRECT 





CABINET TYPE 1-G 





PRECISIONEERING SINCE 1848 
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P you forgot 
Ys e something... 


“ 








1 This is the story of Dave Robeson, anc how he lost his shadow. Every time Dave started 
+ his turret lathe, his shadow was in the way. “Go ahead,” it said,“ try to turn that crank- 
shaft down to within a ten-thousandth of an inch. Just try it!” So Dave would try. But 
every now and then he slipped up—and another piece landed in the scrap heap. 


One day the foreman had a hunch. He stood for several 


3 Dave has lost his shadow. His spoilage is down and 
* minutes and watched Dave work. Then he called 


« his spirits are up! Once the trouble was diagnosed, 
the superintendent and said, “This guy is working in the electrician simply moved a couple of light fixtures 
his own shadow. It’s a wonder to me his spoilage is and killed that shadow. Next day, Dave’s experiences 
as low as it is!” helped correct similar “bottle-necks” all over the plant. 


“ 


MEMO TO WAR PLANTS. Little things like shadows, glare, or the gloom MADE 70 ER LONGER 
caused by dirt and grease on lighting fixtures are retarding production, in- BriGht 

creasing spoilage. A G. E. Lighting Advisor will gladly help, bud you can stAY — a 
easily make your own check-up tomorrow. Don’t waste light. Remember 

that G. E, Research has been working continuously for over 50 years ... 

to make General Electric lamps stay brighter longer. 


THE BEST INVESTMENT IN THE WORLD |S IN THIS COUNTRY'S FUTURE...BUY WAR BONDS 


G-E MAZDA LAMPS 


GENERAL (4) ELECTRIC 


Hear the General Electric radio programs: “The G-E All-Girl Orchestra,” Sunday 10 p.m. EWT. NBC; “The World Today” news every weekday, 6:45 p. m. EWT, CBS. 
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THREAD MEASURING WIRES 
A Standard FOR ACCURACY IN 


LEADING WAR PRODUCTION PLANTS 


The wire system of thread and gear 
measurement is easy to use and 
gives exceptionally accurate results. 
Our Manual of precision measuring 
tools gives complete tables and sim- 
plified formulas for measuring all 
standard threads, splines and spur 
gears. Send for this valuable 
handbook! 








4 


4 4 


Leading arsenals and war production plants know the 
importance of accuracy in thread and gear measuring. 
That is why so many of these plants are using Van 
Keuren Measuring Wires as standard equipment for 
measuring thread gages, taps, worms, splines and spur 
gears. Made in any size from 1.5708” down to .002” 
in diameter, they are guaranteed to be within .00002” 
for roundness and straightness and within plus or minus 
.000025” for size. Special sizes can be made to your 
specifications as to size and tolerances. Easy to use, 
VK Wires bring ultimate accuracy to your operations. 
Write for full details. 
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REATISE 
PLANERS 


* Interesting 
* Instructive 
* Illustrated 

















@ Here’s a book of unusual value both to the apprentice 
learning to operate planers — to the planer operator and to 
those responsible for accurate, low cost planer operation. 












In addition to a brief history of planer development it con- 
tains useful information on the design and construction of the 
modern planer — tools for planers — planer set-ups — special 
planer jobs — typical examples of planer work — and types of 
planers commonly used. 











The various subjects are arranged in chapters and are freely 
illustrated to simplify complete understanding of each point. 
Cutting speeds and feeds are discussed and many other subjects 
pertinent to efficient, economical planer operation. 













Due to the exceptional value of the material contained in 
this book, all of which was gained from practical experience, 
we are making a nominal charge of one dollar ($1.00) per 
copy. This is a stiff backed, cloth bound book which will serve 
you for years, If interested enclose a dollar with your request 
or with the attached coupon. Book will be mailed immediately. 








CINCINNATI PLANER CO...CINCINNATI, OHIO 


Attached is $1.00 for which | am to receive a copy of “Treatise on Planers.” 
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If Nazis were penguins... 


IMAGINE ARMIES of penguins goose-stepping all 
over the South Pole! Heil, Pengler! 

But penguins aren't birds of prey. They're just simple 
fishermen. They'd never yearn for other people’s terri- 
tory. Even if they enjoyed goose-stepping, they'd con- 
fine their marching to the Antarctic. 

Suppose the situation were reversed. What if pen- 
guins were Nazis? They'd certainly become dissatis- 
fied with the South Pole. They'd start protecting” their 
neighbors. And after a few peace overtures, they'd 
attempt a Polar blitzkrieg! 

The moral? Just this: You can’t make a plunderer out 

nguin, and you can’t make a nobleman out of a 
feng as there are Nazis in the world, men can- 
sme of being free. 


Yj; 
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That's why we must war to the death against the 
Nazis. In doing so, we must lean heavily on our 
machine tool industry. We can lean with confidence. 
This miracle-making industry has overcome Ger- 
many’s 7-year head start in about a year. And today, 
for every one machine tool produced by the Nazis, 
we are producing 54 

A potent factor in this production miracle has been 
the Multiple Spindle Automatic Lathe made by Cone. 
These production titans of the machine tool industry 
are currently used in the production of parts for guns, 
tanks and planes. 

Remember that name—Cone Multiplé® 
matic Lathe. It will e@fiffimuel® make 
victory is wo 


JHE Automatic Machine Company, 





: KEEP THAT GUARD Wp ‘. 


It is not all over but the shouting. * We can 
still—lose. * Ships are yet to be launched 
that will win the war. Planes are yet to be 
built that will win the war. Bonds are yet 
to be bought that will win the war. * Keep 
that guard UP, America! This fight isn't 
over, yet. And a referee's decision won't 


do. We've just got to win... by a knockout. 


GENERAL MACHINERY CORPORATION 


HAMILTON, OFF10 
THE NILES TOOL WORKS CO. 
THE HOOVEN, OWENS, RENTSCHLER CO. 
GENERAL MACHINERY ORDNANCE CORPORATION | 
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\ AUTOMOTIVE 
Bi DRILL JOB! 


8-32 TAP 


FLEXIMATIC 


|S oy K/INGSBURY 


Even such a small part as an automobile door iatch presents 














an opportunity for savings when a Kingsbury FLEXIMATIC 
is used to produce them.- The machine illustrated performs 
four operations—drilling two holes, tapping and milling— 
finishing these brass forgings at unbelievably high speeds. 
And, in adding to the ease and economy of FLEXIMATIC 
operation is the fact that this machine doesn’t even have 
to be unloaded! The operator merely loads the work and 


clamps it. It is automatically unclamped and ejected. 


Kingsbury FLEXIMATICS are made up of standard units 
for drilling, milling, tapping, etc.—as many as necessary— 
mounted in any position on one of several types of stand- 
ard bases. This Kingsbury method of standardizing the vari- 
ous units of assembly results in a machine that can easily 
be changed to meet changes in design and production . 

a FLEXIBLE, an AUTOMATIC, a FAST production machine. 
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Spindle start, stop and re- 
verse— 


Power vertical feed and rapid 
traverse movement— 


Power horizontal feed and 
rapid traverse movement— 


Power automatic table retrac- 
tion and repositioning— 


Power feed and rapid trav- 
erse to bar movement— 


are all carried in a master switch on the 
spindle head—at the operator’s finger tips. 


Thus, the operator of the DeVlieg Jigmil can fix 
his vision on the cutter and work—never has to 
look at controls during operation. 


The Jigmil is what a machine tool should be— 
a powerful and accurate extension of the opera- 
tor’s hand. The value in precision boring and 
milling is apparent. 


It’s a NEW Type Machine 


Spacing Accuracy of a Jig Borer . . . Performance 


Qualities of a Milling Machine . . . Convenience 
and Flexibility of a Horizontal Boring Mill. 


New speed of operation . . . New standards of 
excellence of bored holes . . . New accuracy in 
milling . . . Automatic table retraction ond 
repositioning dependable within .0002”. 


Many machines 
show75% greater 
average daily 
productivity. 


DE VLIEG MACHINE COMPANY 


450 FAIR AVENUE, FERNDALE ‘DETROIT), MICHIGAN 


AMERICAN MACHINIST 









S etting-up operations on the drill-press, 
the multiple or radial drill constitutes 


a large proportion of the attendant’s time— 
let alone the complex figuring of feeds, 
speeds, horsepower required and the many 
other factors to be taken into consideration 
each time a drill diameter is changed or a 
new ferrous or non-ferrous metal is ma- 
chined ... To lessen the calculating time 
of the operator and to provide for a more 
positive, guess-free set-up, FOSDICK has 
created and assembled a limited quantity 
of Drilling Calculators on the slide-rule 
principle. Printed legibly on a durable, 
varnished stock in four colors, these instru- 
ments accurately take into consideration 
every conceivable factor to be adjudged in 
the proper drilling of all metals. ..a handy 
accessory to all drilling equipment—espe- 
cially to the designed accuracy of the com- 
plete FOSDICK line of drilling machinery 

.We invite you to use the handy coupon to 
obtain prompt delivery of your Calculator! 








DRILLING CALCULATOR 


THE FOSDICK MACHINE TOOL COMPANY 
CINCINNATI 23, OHIO 


Please send me one of your FOSDICK Drilling 
Calculators as currently announced, without any cost 
or obligation to me. 

Operator's Name 


Firm Name-_.-..-. 


Type Machine Operating 
Gestel Metinot Gh DGnain®... on. 4 2 foo oie ok 5a Bhs 200 e Scene 
How Long Operating Machine 





W TO ALL DRILLING 
Cap MACHINE OPERATORS 














Car door slams. Geors whine . . . Silence. 


Bar-room voice at a pay-phone: “A guy's just been murdered, 
Third Avenuh and + « -’ 


A bored, mechanical monotone crackles in the gloom of a cruising po- 
lice cars “- - - Third Avenue and Green Street, man reported murdered.” 


And twenty seconds later, as a siren sobs to the end of its 
griefiess requiem, the law takes over .. . Fingerprints, photographs... 
ballistics report, teletype, radio . . . transportation .. . 


What part did machine tools play in helping to solve this murder? A 
very great port. For all this integrated mechanism of law 

and order and justice was made possible by a relatively few basic 
precision machine tools. 


And one of these . . . the internal grinding machine. . . is essential 
to the creation of literally everything that goes 
into the vast and intricate mechanization of life today. 


BRYANT CHUCKING GRINDER CO. ‘eemont uss. 
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American production, with the brakes off, is helping 
to produce the Victory. Then comes Peace. With it, 
world markets are only sixty hours from your shipping 
room door. Mr. and Mrs. China, Russia, Australia, 
India, Europe, South and Central America will have 
hospitable homes for the USA-made products of 
Peace. But don’t let us kid ourselves. More and better 
goods for these millions must be made available for 
less. This in the face of high wages. A paradox? 
Hardly. Cost per unit goes down as production per 
man goes up. Pay more. Produce more. Sell more. 
Simple as ABC. Old, worn machine tools cannot pro- 
duce efficiently, not efficiently enough for the products 
of the Peace World. Think about re-tooling row, 
for then. 


THE RK p B | f) MACHINE TOOL CO., CINCINNATI, 8 


103 Lafayette Sr. 20 N. Wacker Dr. 
CAnal 6-5281 STA 5561 








* YOUR BONDS BUY BOMBS > 
BUY A “BLOCK- BUSTER” TODAY! 


D Engine Lathes—Nine sizes Automatic Lathes- Automatic Crankshaft ToolRoomLathes- HD Gap Lathes—Ten Rapid ProductionLathes-I3", No. 2 Cutter 
g from 12” to 50” swings 12" & 16" Mechanical Six sizes, 13" 10 24" = Lathes=For all facing, 12", 14", 16 and 18” sizes in Regular and 17", 20” swings. Six speeds. eT ae 


ersatility in turning of Hydraulic power, Best for training turning, finishing, pins swings. Versatile. Sliding Gap models. Faster output. Lower cost. and angular work, 
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Remember the old-fashioned stereoscope 
— grandfather's substitute for the 
movies? Remember how it made pictures 
stand out in three-dimensional relief? 


Well, the same idea is being used in 
stereoscopic airplane cameras today. 
Because stereoscopic pictures show up 
hidden depressions and hills that are not 
always apparent in the usual aerial 
photograph. 


Grinding stereoscopic lenses, in fact, 
all highly-corrected lenses, is a delicate 
precision operation. In order to insure 
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accurate measurements and to avoid 
uncontrolled expansion, lenses are tested 
in special air conditioned rooms... main- 
taining a constant temperature at all 
times. 

Air conditioning is used similarly in 
making the famous Norden bombsight. 
in precision machining, and in many 
other industrial processes, 


To do exacting war jobs like these, 
General Electric engineers have devel- 
oped dependable air conditioning and 
industrial refrigeration equipment — 


equipment that had to be more efficient, 
more compact, and more flexible. 


In the post-war period, the public 
will be enabled to buy not only new— 
but vastly improved air conditioning— 
from General Electric. 


PARRA ITII"" 
<7 BUY WAR BONDS << 


General Electric Co., Air Conditioning 
and Commercial Refrigeration Divisions, 
Section 4310, Bloomfield, New Jersey. 


tin Conditioning by 


GENERAL 


ELECTRIC 


Hear the General Electric Radio Programs: ““‘THE HOUR OF CHARM,” Sunday 10 P. M. 


EWT. NBC...’ THE WORLD TODAY” News Every Weekday 6:45 P, M., EWT, CBS 
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GENERAL OFFICES AND PLANT « 201 LOOMIS STREET ¢ ROCKFORD, ILLINOIS, U.S. A. 
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HOBBS, HOBBING 
MACHINES, HOB 
SHARPENING MA- 
CHINES, REAMERS, 
REAMER SHARP- 
ENING MACHINES 
MILLING CUTTERS 


SPECIAL TOOLS 








OHIO 


HORIZONTAL 


BORING, DRILLING AND 


MILLING MACHINES 





When America's first all-anti-friction boring, drilling and milling 
machine appeared it bore the name of Ohio. Ever since, we have 
endeavored steadily to add new features worthy of. this pre- 
cedent. Example: a portable control feature which enables the 
operator to get more work done in less time with less.effort. 
Other features: nitrided spindle, narrow guides, internal gear- 
tooth type clutches, unit construction, anti-friction bearings, built- 


in rapid traverse to spindle and all other parts, continuous spindle 


Orders for Ohio 
Horizontals are 
models . Ask for a copy of our well illustrated Bulletin 300. — ar 


THE OHIO MACHINE TOOL COMPANY, KENTON, OHIO prompiness. 


feed of 72 with full-length spindle support, push-button control. 


Floor and table types in both heavy duty and extra heavy duty 
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HARDINGE Horizontal Collet 
Index Fixture with Sub-Base 
etels AM Notl i tele) ao} a RO] ©) a 1Ol1@) 4 
ind INSPECTION WORK 


HARDINGE Horizontal-Vertical 
Collet Index Fixture with 
Sub-Base and Tailstock for 
PRODUCTION WORK 


% 


SPECIFICATIONS 


Take standard 1” capacity 5C HARDINGE 
Collets. Available with either a 20 or 24 
hole hardened and ground index plate 
The sub-base is 24-42” x 5-%”. 


ime and time again, you have experienced the 
need for a fixture to quickly hold work accurately 
and, at the some time, provide a means for index- 
ing. HARDINGE Collet Index Fixtures fulfill those 
requirements economically and there is planned 
interchangeability of the various units for appli- 


cation to a wide variety of work. 


These fixtures are for direct application or for use 
with the .sub-base on your milling machines, 
grinders, shapers and drill presses. The index 
head shown above with sub-base and tailstock 
can be used in a horizontal or vertical position, 
the index plate has preselector screws so that 
holes not required for a particular job can be 
“blinded”. The lever facilitates chucking of work 


on a production basis. 


Ask for complete bulletin. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR (SAROINGE 


masts. 











GRINDING WHEELS AND HORSES 
have this in common 





Grinding wheels, like horses, are selected 
with a view toward what they are expected 
to do. You wouldn’t buy a race horse to 
pull a plow — or pit a plow horse against 
a Man o’ War. 


The most important factor in proper sur- 
face grinding is selecting the RIGHT type 
of wheel to do the particular type of grind- 
ing you expect it to do. 

MID-WEST “B” BOND grinding wheels, 
like all other MID-WEST wheel types, are 
engineered to perform specific grinding 
jobs—and they can be depended on to do 


those jobs quickly and efficiently. The “B” 
BOND wheel pictured here, for instance, is 
a MID-WEST silicon carbide vitrified 3.60 
straight wheel, sized 7 x ¥2 x 14%. It is built 
specifically to grind carbide tipped tools. 
Aside from the proper shape of wheel, it 
is extremely important to select the proper 
grain and grade—and then use that wheel 
intelligently. Among other: things, watch 
your wheel speed. Follow the manu- 
facturer’s recommendation. And watch your 
feed — don’t “crowd” the job! You'll get 
more pieces per- hour as well as more per 
wheel. Let our engineers prove it to you. 


MID-WEST ABRASIVE COMPANY 


Manufacturers of DEPENDABLE Abrasives 


1960 E. Milwaukee Avenue 








pla 


Detroit 11, Mich. 
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READY [ Simplitied Catalog 


of G-E Renewal Parts 


HELPS GET PARTS FASTER 


9 





NOW, a single book—indexed for easy reference though you don’t need it now, it may save 
—can take the place of separate handbooks precious hours in an emergency. General 
and bulletins for identifying and ordering Electric Company, Schenectady, N. Y. 
most G-E renewal parts needed to keep 
your equipment in operation. With this General Electric Co., Section NN 750-220 
book, you’ll find it easier to order genuine SREY Hee 

G-E parts by catalog number—saving | _...¥s*, want 2 copy of your new 96-page catalog 
time all along the line. simplify ordering of genuine G-E parts. 





For your copy, just mail the coupon. Even 
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War Production 

Limited To These 

Essential Chucks 
& 











For Key Drive Tapered Nose Spindles For Flanged Tapered Nose Spindles 


Illustration shows Chuck for Type D 


(Cam Lock) Spindle 
FACE PLATE and BORING MILL JAWS—Steel Body Only 


Since 195] THEE: HORTON & SON CO. 


HORTON 
MORROW 








WINDSOR LOCKS, CONNECTICUT, U. S. A. 
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30” Heavy Duty 
Lathe with 13” 
Hole in Spindle 


SMALL—18” . Upto 7%” Hole 
MEDIUM—24” Up to 12” Hole 
LARGE—27” . Up to 13” Hole 
LARGE—30” . Up to 14” Hole 


18° Lathe with 


7%" Hole in Spindle ze LARGE—36” . Up to 16%” Hole 


B Distinctive Featares 


@ Automatic and Ample Lubrication. 
®@ Mechanism Protected by Automatic Control. 
@ Extraordinary Hardness of Bed. 


¢ @ Available with Large Turrets for carriage which 
@ Essential Operating Information Automatically Pre- fully utilize the Great Power Capacity of these 
sented (on all Standard Models). machines; and with Beds on both ends of Headstock. 


MACHINE COMPANY 


@ Easy, Fast, Simple Operation. 
@ Hydraulic Brakes and Clutches. 


@ Absence of Mechanical Troubles. 





CH UTEAU AT GRAND * SAINT LOUIS (3) MISSOURI 
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PRODUCTION LINE 
TO BATTLE LINE 


The steady stream of propeller hub pats shown 
(left) moving along the production line in one of 
the plants of a famous producer of planes and air- 
craft engines is part of a greater production line 
. a swift, unending procession of essential air- 
craft parts machined to strictest wartime precision 
standards which is pouring out of Batteries of Bul- 
lard Mult-Au-Matics in all corners of the land and 
helping speed American fighting planes in ever- 
increasing numbers to the global battlefronts. 


Geared to the 1943 need for versatile tools that 
can perform a wide variety of roughing and pre- 
cision operations on a high production basis, Mult- 
Au-Matics are demonstrating their adaptability 
to a wide field of applications by speeding the out- 
put of many other types of vital combat equip- 
ment such as tanks, ships, and munitions. Function- 
ing smoothly in whatever combination of opera- 
tions may be required in any specific assignment 
within its wide work range, the Bullard Mult-Au- 
Matic may accurately be termed the equivalent of 
seven ordinary machines. That makes this Bullard 
Tool a mighty weapon in a War of Man-Hours! 





As EASY-TO-USE as a snap gage... 


But wiek Cooloolinudt 


7 OUR operators can check right down to the fourth 


place after the decimal ...fast, positively, easily.. 
with the Pratt & Whitney Electrolimit Snap Gage. This 
is the portable version of the famous P&W Electrolimit 
Gage, flexibly mounted for use where it’s easier to take 
the gage to the work than to take the work to the gage. 
Set with a master, they register variations from the es- 
tablished zero with easily-read magnifications up to 
20,000 times. No possibility of “feel’’ errors . . . these 
are snap gages plus geared to present and future inspec- 


tion requirements. 


AT THE MACHINE, operator checks his work as he goes 
along, easily, accurately, with P&W Electrolimit Snap 
Gage. The work: supercharger shaft of an aircraft engine 
. . . @ close-limits job. 

AT THE INSPECTION STATION, with the same fast, 
high-precision gage, inspector checks again. No “feel” 


M PT Nae i VERY errors... minimum of fatigue. 


gr 


Increased production capacity now lets Pratt & Whitney 
promise far better deliveries than you'd expect. Place 
priority-rated orders now . . . you'll have Electrolimit 
Snap Gages in time to give a big boost to the jobs you 
have already started. Full details on request. Address 
our nearest branch office, or contact our headquarters 

. Pratt & Whitney, Division Niles-Bement-Pond 


Company, West Hartford , Conn. 
9 


PRATT & WHITNEY 


Division Niles-Bement-Pond Company 


WEST HARTFORD ¢ CONNECTICUT 
There is no better paying investment than the right tools for the job. 
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STRONG 


VITAL TOOLS FOR SHIP BUILD- 
ING AND SHIP MAINTENANCE 


ARMSTRONG TOOL HOLDERS are universally 
used in building ships, not only in machining parts, 
building jigs and fixtures, etc., but for the manu- 
facture of engines, pumps, valves — of everything 
built on lathes, planers, slotters and shapers. 
ARMSTRONG TOOL HOLDERS are still essential 
after the ship is built for they are included in the 
equipment of the ship’s machine shop as repair 


and maintenance tools. & ARMSTRONG BROS. TOOL co. 


But even more important to the success of the ship “The Tool Holder People” 
*) J: * ° 
building program, is the fact that over 96%, of the 315 N. FRANCISCO AVE. CHICAGO, ILL. 
machine shops and tool rooms of America were 
equipped with these permanent multi-purpose 
tools — that plants and shops of all sorts could aahal ®: Wanenenes: Nhe. Teree! 
. : - 199 Lafayette St., New York 
almost overnight convert their production power 
to building and equipping ships. 


OCTOBER 14 





‘How to Produce | 


«is one important thing we've 


learned in this war—we're now 
using Ex-Cell-O Thread Grinders:’ 


The supreme need for accuracy in today’s production of war mate- 
rial has made precision thread grinding almost a universal process 
among manufacturers turning out hardened threaded parts. In the 
aircraft industry, for instance, the use of modern thread grinders is 
a recognized factor in today's phenomenal production of more than 
7,000 planes a month. Wherever accuracy in threaded parts is 
essential—accuracy of thread form, size, lead and finish—thread 
grinding is important. Not only does it assure precision work, but 
almosf invariably it means increased production and lower costs... 
and the reduction in service failures of the parts when in use. Ex- 
Cell-O has developed precision thread grinding to cover the many 
requirements of American industry for precision threaded work, for 
the grinding of internal as well as external threads. There are nine 
different styles of Ex-Cell-O precision thread grinders—all standard 
machines—making possible a very wide range of threaded work. 


EX-CELL-O CORPORATION * DETROIT \ HA 


pai ‘ ‘ rd 


To left: Ex-Cell-O book on Thread 
Systems, Forms, and Measurements that 
contains much practical information for 
all those using Precision Thread Grind- 
ing Machines. A request for a free copy 
of this new book, on your business letter- 
head, will be given immediate attention. 


PRECISION THREAD GRINDING, BORING AND- LAPPING 
GRINDING SPINDLES * BROACHES * CONTINENTAL CUTTING 
EQUIPMENT * PURE-PAK CONTAINER MACHINES 
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* 
EX-CELL-O for PRECISION 


NG MACHINES * TOOL GRINDERS * HYDRAULIC POWER UNITS 


vic TOOLS « DRILL JIG BUSHINGS © DIESEL FUEL INJECTION 
ES 


"RAILROAD PINS AND BUSHINGS ¢ PRECISION PARTS 


OCTOBER 14, 1943 








Cuts Two 6” dia. Gear 
Blanks every I] minutes 


There are 12 MARVEL Saws at the Northern Pump 
Co., Minneapolis, some of which are in their tenth 
year of service. The Giant Hydraulic No. 18 MARVEL 
pictured above, is a comparative newcomer in the 
Northern MARVEL family, having been installed 
just 3 months ago, to speed up production on large 
work. When pictured, it was cutting-off gear blanks 
from 6” dia. S.A.E, 3120 hot rolled steel, two at a 
time, cutting-off two blanks every 11 minutes. 


Whether you want thin slices or long lengths cut-off 
from flat or round bars, MARVEL Saws will produce 
more pieces per hour and will cut them off at lower 
cost per piece than any other machine or cutting-off 
method. Included in the MARVEL System are small 
inexpensive dry-cutting shop saws; heavy duty all- 
ball-bearing high speed hack saws (the fastest saws 
built); automatic production sawing machines that 
require no more operator attention than an automatic 
screw machine; a metal-cutting band saw that saves 
hours of machining, roughing to size and shape; and 
a Giant Hydraulic Hack Saw, that cuts the toughest 
steel with ease. MARVEL High-Speed-Edge Hack Saw 
Blades are positively unbreakable, can be safely op- 
erated at maximum speed and feed on any hack saw- 
ing machine. 


ARMSTRONG-BLUM MFG. CO. 


"The Hack Saw People" 
5700 Bloomingdale Ave. Chicago, U.S.A. 
Eastern Sales: 225 Lafayette St., New York 


r 
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For the immense volume demanded 
for war production, Gisholt Simplimatics have 
provided the answer in many vital plants. Fully 
automatic operation makes short work of jobs 
that would otherwise take long hours and intense 
concentration. Operator fatigue is practically elimi- 
nated. Yet, with all its high speed production, you 
can depend upon the unfailing accuracy that has 


TURRET LATHES +» AUTOMATIC LATHES + BALANCING MACHINES 


with GISHOLT 
Simplimatics 


made “Gisholt” a byword for precision wherever 


machining work is done. 


GISHOLT MACHINE COMPANY 


1201 East Washington Avenue e« Madison, Wisconsin 


LOOK AHEAD...KEEP AHEAD... 


ial 
WITH GISHOLT IMPROVEMENTS Yr. 
.’ 


IN METAL TURNING 
— 
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The Fitchburg Type “B” 6-inch automatic precision grinder features new engi- 
neering principles that result in more economical production of plain cylindrical 
parts. It is designed for greater accuracy and finer finish—with completely auto- 
matic cycles—rapid traverse to work, correct feed, grinding dwell and rapid 
return. In fact, it is equipped with every modern feature necessary to normal or 
wartime production. 


So versatile is this grinder that its production adaptability permits both small 
lots of parts or continuous repetitive work to be handled with efficiency and 
economy. It is a grinder of entirely new design with all mechanisms readily acces- 
sible and ease of operation assured by centralized controls. 


Write today for complete details and information about machines with 18” and 
32” capacity. 


sU RG GRINDING MACHINE CORP. 


FITCHBURG, MASS AGHUSEVT Ss. VU. SA. 


—-Bowgage Wheelhead Units, Multiple Precision Grinding Units, Spline Grinders 


anders Bath Fu Iniversal Grinders and Special Purpose Grinders 
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Small Precise Parts 


.»» Mass-Produced 


xe GIBBS 


Jewel-like precision parts, held to tol, 
erances of .0002", are actually mass- 
produced on the Gibbs Model 375 
Automatic Screw Machine. 


This is due largely to higher speeds 
and a maintained accuracy. With the 
Gibbs you get “cruising” speeds from 
1,000 rpm to 10,000 rpm, and still high- 
er speeds available to 12,000 rpm. 


Gibbs built-in precision ... in 
headstock, tool head, bed, ways and 
throughout the entire machine assures 
you of continuous day-to-day accu- 
racy. In addition — the Gibbs spe- 
cially designed large rotating stock 
guide bushing minimizes the need for 
centerless ground stock... no danger 
of stock freezing in bushing. The 
Smooth operating performance of the 
rotating stock guide bushing is 
achieved by selected, precision, pre- 
loaded ball bearings, again assuring 








GIBBS CARBIDE PRECISION 
TOOL GRINDER 


you of dependable accuracy. And all 
this adds up to a tool that gives you 
more pieces per hour... an extremely 
high finish ... and every piece uni- 
formly exact. 


For turning, forming, drilling, ream- 
ing, threading, knurling, counterbor- 
ing, undercutting, tapping, slotting, 
spotting, the Gibbs Automatic answers 
your most exacting requirements — 
both now and in the post-war period 
ahead. 


Send for this Booklet Seema? 


Learn how you 
can do count- 
less jobs on 
one machine, 
Booklet A-103 
shows how to 
save time, labor 
and money in 
making small 
parts. It is 
yours upon 
request, 


DELAVAN, W 


--- Cross-Section... 


THOMAS B. GIBBS & COMPANY 


DIVISION OF THE GEORGE W. 


--- 3 Times Actual Size 


-- Actual Size 


.3 Times Actual Size 


PRODUCTION 


EASY TO SET UP AND OPERATE 


With the Gibbs, you get auto- 
matic operation from bar stock 
to finished piece, It’s easy to 
set up. And it can be operated 
by men and women operators 

with only moderate 

skill and experience. 






BORG CORPORATION 


ISCONSIN 











‘For  Aigle Production of Preccscou Merwade 


@ This Model 40 Thread Miller is just 
as rugged as it appears: Its compact de- 
sign and sturdy construction are respon- 
sible for the precision threads it produces. 


Simplicity of operation insures maxi- 


mum production from comparatively MODEL ae 


unskilled help. 


Costs are low due to its high produc- TH READ 


tive Capacity. 


Consult our Engineers on your precision Pa 7 L L E RS 


threading jobs. 








aah tae OHIO, U.S.A 





fo METRU// 4/O7SUKFAUE PLATES 
: ACCURATE SURFACES FOR TOOL AND 
GAGE MAKING, INSPECTION AND TESTING 








SURFACE PLATES 


These sizes may 
14" x 18 be had planed 


18" x 26" ‘ only, grooved for 


24" x 36" lapping, or planed 


and hand scraped. 


BENCH BLOCKS 


10" x 14" x 2%" 


Available in four different 
@ All Metro plates are made of finishes 


close - grained, high - strength, ° 
cast Meehanite of high wear 

resistance. Distortion or change, 

after the surfaces have been 

scraped, is prevented by spe- 

cial treatment to relieve cast- 

ing and machining strains. 


im METRO SURFACE PLATES AND BENCH BLOCKS ARE USED IN THE MAKING OF 
ie METRO PRECISION TOOLS AND GAGES--2/réze Jor Latest Catalog No. 101 


seal mm» 


4240 PETERSON AVE. 
CHICAGO, ILL. 








| TOOL AND GAGE CO.| 
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CONSOLIDATED is proud to serve in the war effort by building 
the world’s largest precision tools for armament industries. The 
20’ Boring and Turning Mill shown below is an example. 


And, CONSOLIDATED will continue to build for war industries 
and for postwar industries the heaviest equipment for which there 
is a practical need. 


But, postwar needs may demand the utmost in special machines 
built for versatility, speed and precision. 


That's why industry will look 
to CONSOLIDATED to help 
solve postwar problems. of 
production. 









|... AND AFTER THE WAR 


An example of versatility built into CONSOLIDATED’s precision 
tools, is the NEWTON Unit Head Box Type Milling Machine, with 
mechanical or hydraulic table feed. 


One of the many outstanding advantages—is its ready conversion 
to changed requirements. While the machine is designed and 
built to meet certain specified conditions, later, when post-war 
work forces changed requirements, it can be modified or rebuilt 
to suit these conditions. 








Rigid training of our soldiers is vital to 
their deadly accuracy and performance 
under fire. On that training, the result of ex- 
perience, depends their chances for survival 
and victory. 


The same is true of machine tools. Upon 
the skill and experience of designing engi- 
neers and the accuracy and ability of indi- 
vidual workmen, working as a unit, depend 
the successful operation of the machines they 
make. 


Machine tools manufactured by Reed- 
Prentice will fight the present battle of pro- 
duction. What is more, the precision of their 
design and accuracy of their work guarantee 
their survival and fitness for the next war — 
the war of competitive markets where cost SVG VERTICAL MILLER 
. ° Long. feed 24”. Cross feed 12 
sheets will be weapons and quality the Knee adjustment 18”. 2850 Ibs. 
objective. 


, No. 5 
VERTICAL MILLER 
Longitudinal feed 48”. 
Cross feed 16”. Weight 
11,500 lbs. Also sup- 

plied as Jig Borer. 


14”, 16” and 20” 
- ENGINE and 
TOOLROOM LATHES 


BRANCH OFFICES MAIN OFFICE 
1213 W. 3rd. St. 
Cleveland. Ohio WORCESTER 


7 ‘ 
New York Cite 'N. Y. MASS. U.S.A. 
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NEW AMPAC “400” 
A-C WELDER 
HIGHLIGHTS... 


Stu dy lifting frame 
mounted directly on 

lolg-Ma a lelalel{-Melale mage lal> } 
latele) <n alel Mane ti-tal-te mn fon 


case, Which acts only as 


protective shell. 


Upper core moves only 


fo] ole] 0) am Mn ol lol'2-1 aw Talila 
¢ 





, 
weldir > of 50 | : oa 
fe llale Mae larey: OM fe) | Sees . coils use co 
amps. Minimun es ae § eliminatina | 


¢ 


‘ 
¢ 


ant > TC > ’ i ee * > } 
chance for wear. “| ~ . brackets and weic 
| i 
' 
' 
| 


Air duct betwe 


0G : Se 
S > ely ——<—<—<—<ee= - ” He 
sulated coils. Extremely a a 4 “smary and secondary 


Glass -with- asbestos in J 
compact, solid coil dis ~— aE : i coil eliminates chance 
sipates heat quickly. o ‘ - : oh an ol dsie] delet ale oictaaste) 
windings. 

Heavy duty terminals 

nated Ulahicte Mela Mm age liil=MmGale) , : Framework has gener 
case ine) elmehAler= f —_— ' ~~ eae OUs Open area celamatelie 

i ee + 3 . -— 

years of hard service. ‘m - j ral draft cooling. Frame 
All permanent connec- : — j is all-welded, will stand 


ilelatwolgeh4-tep ——e .. plenty of abuse 


. * 
MILWAUKEE, WIS.—Allis-Chalmers announces the new 
Ampac “400” a-c welder...engineered and built during war 
to meet 24-hour-day requirements. It employs the simplest 
possible construction of a continuously variable welder—is 
exceptionally efficient and rugged. Send for Bulletin B-6302. 


A 1664 


WE WORK FOR WE PLAN FOR 


VICTORY PEACE 


ALLIS-CHALMERS | EE- WISCONSIN 


OCTOBER 14, 1943 








CaW DELIVERS 
ON TIME 


REAMERS 
GUN DRILLS 
COUNTERBORES 
SLOTTING CUTTERS 
SHELL END MILLS 


SPECIAL 
CARBIDE-TIPPED CUTTERS 


SPOT FACERS 
MILLING CUTTERS 
END MILLS 
PROFILE CUTTERS 
HOLLOW MILLS 
COUNTERSINKS 
TAPERED REAMERS 
SHAVING TOOLS 
KEY SEAT CUTTERS 


INTERLOCKING CUTTERS 


CxW TOOL 


CAMBRIDGE, MASSACHUSETTS 
PHILADELPHIA 


NEW YORK 


maintaining our 30-year reputation for 


quality precision workmanship —C & 
W is constantly expending plant ca- 
pacity. We are now in a position to 
make excellent delivery on a wide 
range of special cutters—either high- 
speed steel, carbide, or form relief — 
and shall welcome the opportunity to 
quote on your requirements, 


SPECIAL 
HIGH-SPEED 
STEEL CUTTERS 


DETROIT 
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large Gear. 


CHAMFERING oni BURRING 
TRO TOG; GS CRESS i o wiersct. necttes tor tortie end 


chamfering the teeth on exceptionally large gears. Two models are avail- 
able with respective capacities of: three-quarter pitch and finer, 60 to 
400 teeth, 24” to 72” diameter or; one-half pitch and finer, 80 
to 600 teeth, 72” to 180” diameter. They are characteristic 
of the service Cross renders in engineering and building 
special machinery for the solution of difficult and 
unusual manufacturing problems. 


Additional details appear in Sweet's Catalog File for 
Mechanical Industries. 





CROSS GEAR & MACHINE CO. 


Sstablishe dA in 1995 
DETROIT 7, MICHIGAN, U. S. A. 


NEW YORK @# BRANCH OFFICES § CHICAGO 





$344 7%, 
a4? 
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ACME 


Universal 


TURRET 
LATHES 











Women {ill shoes of men called ints Seruice 


woman operator. 
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@ The constant drain of manpower from in- 
dustry to the military places the responsibility 
of war production more and more upon our 
courageous women. 


Users of Acme Turret Lathes find that the 

women can operate these very efficiently. The 

ease of operation — simplicity of control — and d 
centralization of all operating levers enable 

women operators to become expert on these 

machines very quickly. 


On the Acme Lathe in the center of the illustra- 
tion the woman operator is doing a fine job — 
maintaining the desired tolerances and re- 
quired production with apparent ease. 





If you have a manpower problem you can solve 
it with an Acme Universal Turret Lathe and a 






(ACME “sces.zocsce 
Le .. CINCINNATI. ORIO 
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Here's the up-to-the-minute information 
on industry's most modern metal——MAZLO 
MAGNESIUM. It should be in the hands of 
every designing engineer, every engineering department. Whether 
you are designing wartime products of magnesium or thinking 
about how you can cut the weight of postwar products, this book 
will help you. It’s chock-full of answers to many design problems. 
Use the coupon to send for your free copy today ! 


AMERICAN MAGNESIUM CORPORATION 


SUBSIDIARY OF ALUMINUM COMPANY OF AMERICA 
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Sond jor FREE COPY os Mer Bont 
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XIII. High and Low Temperature Pr 


Properties at High Temperatures. . 
Properties at Room Temperature a 
Melting Temperatures<Z» 

Propégtics at Low Teraperatures. .. 


Thermal iperthens ae a ee 
“Thermal Expansion 
Thermal Conductivity 
Specific Heat 
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Radiation. . Sek 
Latent Heat of Fusion... 
Flammability 























The requirements of war production 


have put machine tools to the supreme test for 


THE SUPREME performance, dependability and endurance. 
TEST PROVES In the face of merciless demands for speed—and 


still more speed; exacting working tolerances; 
TIMKEN BEARINGS and sustained operation, heavy duty machines 
equipped with Timken Bearings—are increas- 
yp 
ing output all along the line. 


A typical example is the completely Timken 
Bearing Equipped Monarch Lathe shown in the 
photograph using carbide tools at maximum 
production speed. Note how steadily the work 
is turning—not a quiver or sign of chatter. 
That’s the kind of performance you need 
in your machines; are you getting it? The 
Timken Roller Bearing Company, Canton, Ohio. 
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ee The revolutionary and versatile 
H-P-M FASTRAVERSE forging press 
is being widely used for fiat die 
forging, upset forging and closed die 
forging. A single H-P-M press can 
do\ the work of three different ma- 
chines — drop hammer, mechanical 
upsetter, mechanical forging press. 
H-P-M presses are used to forge 
both ferrous and non‘ferrous metals 
_ with high production efficiency. 
Investigate the advantages of 
H-P-M “‘all-hydraulic’’ forging 
presses. First costs are low; mainte- 
nance and operating costs far less 
than older types of forging equip- 
ment. Each H-P-M press is com- 
pletely self-contained, the hydraulic 
pressure being generated by an 
H-P-M HYDRO-POWFER radial pump 
with direct electric motor drive. * 
H-P-M presses are designed and 
built for your particular forging re- 
quirements. Write today for com- 
plete details. 





THE HYDRAULIC PRESS MFG. CO. 
Mount Gilead, Ohio, U. S. A. 


District Sales Offices. New York, Syracuse, Detroit 
and Chicago. Representatives in Principal Cities. 











A 500-ton H-P-M forging press installed in the plant of Joseph Dyson & Sons, Inc., Cleveland, Ohio : Se 








SKILSAW brings 


EVERY MAN 


USING SKILSAW TOOLS! 


production-line speed to | 
crating and corloading acl _ COUNTS FOE MORE 








Pu your shipping rooms Om a real produc- 
5 with SKILSAW to speed all sawing. This 
handling saw goes tO each job and saves 
It pre-cuts jumber to uniform lengths 
and widths for quick assembly into crates. It sizes 
2x4’s swiftly and accurately inside the car for freight- 
car bracing. SKILSAW speeds uncrating, t00 «+ PFO- 
tects contents from damage in opening +--+ salvages 
\ crating lumber for other uses- 
Whatever the sawing jobs in your plant... in 
shipping, receiving, maintenance Of production 
departments - AW will do them faster, 
better and wit ; our distributor to 
f SKILSAW now! 


prove it with 
SKILSAW, INC., 5059 Elston Ave., Chicago 
e Clevajand ° Detroit * Indianapolis 
« Oakland 


Philadelphia 
« Dol « Los Angeles 


« Buffalo * 
e New Orleans 
« Toronto, Cana@a, 


de 
ere’ 
ICAS HANDS MORE PRODUCTIVE * 


x MAKE AMER 
AMERICAN MACHINIST 


tion basi 
powerful, easy- 
material handling. 





New York * Boston 
St. Louis * Kansas City * Atlanta 


Portland * Seattle 
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CLOSER TOLERANCES ARE HERE! 


Tolerances in “tenths” have come to stay. The precision demands 


of war materials have made these standards a part of today’s pro- 
duction picture. In the world of tomorrow they will be a common- 
place. Micrometers reading only to thousandths are even now often 
inadequate, and may well become obsolete. about REED MICROMETERS 
l1—Lead accuracy maintained over tull 


Right in step with this development, the manufacturers of REED 


Micrometers announce that, effective immediately, but with no in- 
crease in price, all REED Micrometers up to 3 inch will be provided 
with graduations enabling accurate and easy readings to 1/10000 
of an inch. 

A mechanic is judged by his tools. Make sure that your tool chest 
contains modern precision measuring tools. Buy your REED Mi- 
crometer with “tenths” at no extra cost today. Circular on request. 


PRICES 


~901—1” plain with 1/10000 vernier 


reading range. 


2—Longer life of micrometer screw due 
to a burnishing process assuring 
greater wear. 


3—Easier reading of graduations on 
thimble and vernier due to freedom 
from glare. 


4—Finer, more sensitive touch because of 


No. 803, 2-3” with 1/10,000 vernier. $7.75 
804, 3-4” reading to 1/1000” 8.50 
805, 4-5” reading to 1/1000” 
806, 5-6" reading to 1/1000” 


(illustrated above) $8.50 
No. 801—1” plain, 1/10,000 vernier.. 6.25 
No. 802, 1-2 with 1/10,000 vernier. 7.00 


- ’ 


greater smoothness and accuracy of 
thread over its entire length. 














GEORGE SCHERR CO. 
124 LAFAYETTE STREET 
NEW YORK 13, N. Y. 
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HAS BEEN ADDED 


MANY RECENT IMPROVEMENTS have been made 
in Bardons & Oliver Turret Lathes . . . Ask our 
representative to give you all the details 


BARDONS & OLEVER Enc. cevecano: onio 
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83%, Cost Reduction 
“rf, ELECTRONIC SEAM WELDING 











How Lockheed Saves Man-hours and 
Material in Building This Fuel Tank 


Here is the story as told by R. A. 
Von Hake, vice president in charge 
of manufacturing at Lockheed 
Aircraft: 


“The use of resistance welding in 
aircraft is increasing because of im- 
proved controls, welding machines, 
cleaning processes, and process con- 
trol. This 150-gallon droppable fuel 
tank was formerly made of aluminum 


ELECTRONIC 
CONTROL 


BUY WAR BONDS 


OCTOBER 14, 1943 


alloy materials. The bulkheads were 
spot-welded to the skin, but the two 
halves were torch-welded. 


‘*Minor redesign, and changing the 
material to 1010 steel, made possible 
the change from torch welding to 
resistance welding, as well as the 
use of time-saving welding fixtures 
and other special equipment. As a 
result, the cost of the tank has been 
reduced to approximately one-sixth 
the former amount.”’ 


The seam welder shown in the 
photograph is equipped pith General 
Electric electronic control. We have 
a complete line, and G-E electronic- 
control specialists will help you select 
and apply the right controls. Contact 
any G-E office. General Electric, 
Schenectady, N. Y. 


G.£.'s new 44-page manual, 
“Fundamentals of Electronic Con- 

_ trol for Resistance Welding’. Gives 

. basic information on electronic con- 
‘trol for spot, seam, and special forms 
of resistance welding. Written by 
leading G-E electronic-control - 
engineers. Send the coupon for 
your copy.. 











General Electric, Sec. C645-24 
Schenectady, N. Y. 


Please rush me your new 44-page manual, 
“Fundamentals of Electronic Control for 
Resistance Welding,’’ No. GET-1170. 
Name 


Company 


Address 


645-24-8960 


GENERAL @ ELECTRIC 
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Designed for high production of Precision Gears and Spline: 
Eight operations are performed simultaneously —eight finished pieces turned out 
every complete cycle. Operations on each of the 8 spindles are performed indept 
dently of each other during continuous rotation of the 8 spindles on the machine bas 


The Rotary Rigidhobber offers unusual operating flexibility. Different hobbit 
operations on gears and splined shafts can be performed at each station simulta 
ously as shown in photo above. 


Simple to operate. The operator merely loads and unloads the piece at 4 
loading position—all operations on the work are fully automatic. 


. abd Rigidity makes for Accuracy. Work is supported both above and below 
pr trot re Pong sm seman during operation insuring close accuracy and absolute duplication. Machine ™ 


from standpoint of duplicate accu- handle work up to 6” diameter and 13” long. 
racy—speed—and production costs. “ ed ° . 
Write for your copy today. Consult a C. H. Engineer on your precision hobbing of gears and splines. 
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Adjustable Ram and Spindle Assembly 
Increases Your Work Range 


ON VAN NORMAN 3V VERTICAL MILLERS 





i 


5 plines 
ied out . — 9’ wane . 

| indepe Noteworthy of the many important “7 rigidity that insures greater ac- 
shine bi 
hobbia 


imul® 3V Miller is the adjustable vertical spindle, also increases the range of set-ups and work 


features incorporated in the Van Norman curacy. The variable throat distance 


»ce at {| Mounted on a sliding ram. This sliding ram —_ that can be handled on this machine. Also the 
permits the throat distance to be varied so _— front and rear directional controls of power 

below hi . 

chine ™@™ that the spindle can be more closely cou- _ feeds for table, knee and saddle as well as 


pled to the column...which means maximum __ rapid traverse provide ease of operation. 


Van Norman Milling Machines 


VAN NORMAN COMPANY, Machine Tool Division, SPRINGFIELD 7, MASS. 
OCTOBER 14, 1943 








The Flying Lathes of the Air Corps 


One of the toughest jobs of the Air Corps Technical Service is to 
get disabled planes back into the air when they have been forced 
down in remote locations. No matter where the plane is grounded, 
skilled technicians must get there quickly with all the tools and 
equipment required to make emergency repairs. 


Puy 


Precision machine operations are sometimes required — so the Air 
Corps is prepared to fly a Precision Lathe wherever a plane can land. 
Packed in special, lightw eight cases and fitted with accessories for do- 
ing a variety of tt that ~eand surprise you, these flying lathes are 
an important part of the Air Corps’ emergency service equipment. 


We are proud that South Bend Lathes have been selected for this 
important service—one of many vital assignments that are keeping 
South Bend Lathes busy for the duration. 


SOUTH BEND LATHE WORKS 


SOUTH BEND, INDIANA LATHE BUILDERS FOR 36 YEARS 
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“PUT IT ON THE BLANCHARD” 










Tus is an excellent example of accurate surface 
CHECK THESE grinding of pump body parts on a No. 18 Blanchard 


ADVANTAGES Surface Grinder. 
These pump parts are held magnetically on a 36” chuck 
OF BLANCHARD and work is held to very close limits giving a finish 
GRINDING suitable for final lapping operation. 


The material is high strength forged steel and .004” is 
removed from each side, to limits of +.0003”. Forty 
pieces 105” long, 54%“ wide and .756” thick (80 sur- 
faces) are produced per hour. 


Production 


Adaptability Ie BLANCHARD 


MACHINE COMPANY 
Fixture Saving 64 STATE STREET, CAMBRIDGE, MASS. 




















Operation Saving 


Grinding Pump Body Parts on 
No. 18 Blanchard Surface Grinder 






- Material Saving 
Fine Finish 
Flatness 


Close Limits 





- «+++ + Especially 
valuable on jobs like 
the one illustrated. 


Send for your free copy of “Work Done on 
B the Blanchard.” This book shows over 100 
LANCHARD actual jobs where the Blanchard Principle 


is earning profits for Blanchard owners. 
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DELIVERY 


ALL 
STANDARD 
SIZES 


National Fine 
National Coarse 
0-80 to 112-6 


= 
[Dae 


THREAD 
1 


CADILLAC GAGE COMPANY. 
Debeoit 


LE 





80 


CADILLAC 


Thread Plug 
GAGES 


1°. time is pressing and you need Standard Thread Plug Gages 
in a hurry to keep your war schedule going at top speed, we 
get them to you posthaste! 


With a steady production, day in and day out, we usually have in 
stock for immediate shipment a complete range of all standard 
sizes from 0-80 to 014-6, National Fine or National Coarse — also 
pipe plug gages 4 to 14% 


Rush orders for any normal quantity are filled as soon as received 
— others within 24 hours at the maximum. Order by wire for 
your immediate needs — or mail requisition to cover your a& 
ticipated requirements. 
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AND MANY OTHERS 
ARE PRODUCED iE 
ON OUR EXTRUSION PRESSES 
i 
I 


HYDROPRESS . nc. 


ENGINEERS CONTRACTORS 


HYDRAULIC PRESSES - ROLLING MILLS 
PUMPS .- ACCUMULATORS 


570 LEXINGTON AVENUE mew y ORR. * Nie 
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BACK ON DUTY 
MONDAY.. 
































IF THE EQUIPMENT NEEDING REPAIR IS 
VITAL TO THE WAR EFFORT... PHONE 
THE NEAREST OFFICE OF WESTINGHOUSE 
ELECTRIC & MANUFACTURING COMPANY FOR 


EMERGENCY SERVICE 
33 M& R PLANTS «- + + ONE NEAR YOU! 
ee AMERICAN MACHINISTIOS® | 











RIVETT, 
112 UNIVERSAL GRINDER 


For Straight, Taper, Bevel or 
Straight and Bevel Grinding 













Rivett No. 112 Universal Precision Grinder is primarily 
2 Vi ork. Available internal and external spindles in 
wi ay adjustments make possible a great va- 


Rh re me simplicity of design enables 
ie ate the machine. 








BRIGHTON, BOSTON, MASS. 
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“ bilcenal ‘Spindle 
and Tailstock 


SPECIFICATIONS. 
Grinding cap., hole dia. ... Ve te 6B". 
Grinding cap., ouiside dia, ...up to 8 
. Automatic table travel ......¥2"-to 





RIVETT LATHE & GRINDER INC. 
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CLEVELAND'S 


F you had time to go through the turning and forming departments of your 
own plant, scanning carefully each operation on each machine, do you 
believe you would find that you have achieved minimum time and minimum cost 
on every one? A broad study of plants in all kinds of manufacture shows that 
unless your organization is outstandingly unusual you can be shown how to 
make substantial savings in those departments. 





The Cleveland Automatic Machine Company has developed a service, manned 
by production engineers with special training, through which, without cost to 
you, a survey can be made, in cooperation with your production staff, that will 
tell you whether and how such savings can be made. We call it a “Production 
Cost Patrol” because its purpose is to police out of existing production any 
wasteful methods. The steps are simple... 





1+ Upon request you will be given a statement in detail of the engineer’s method of 
surveying your plant, and his credentials will be submitted. 


2. The engineer will spend as much time as necessary in your plant, making detailed 
studies of operations without interrupting production or making demands upon 
the time of your organization. 


3. A detailed written report will be made for you, with proposals for changes in 
method wherever opportunities for savings are found. 


This service is not limited to users of Cleveland Automatics, nor are the pro- 
posals for improved method limited to cases where the savings can be made 
on Clevelands. In many studies made by Cleveland engineers new methods 
involving substantial savings have been found for the equipment already in use. 
In any event there is no charge. 


May we explain Cleveland’s Production Cost Patrol to you more fully? 


If you have a rush problem, a collect wire will bring prompt consultation. 


CLEVELAND AUTOMATIC MACHINE COMPANY 


CLEVELAND, OHIO 


SALES OFFICES 


CHICAGO: 20 North Wacker Drive, Civic Opera Bidg., Room 1408 NEWARK: 902 American Insurance Bldg. 
DETROIT: 540 New Center Building * * * CINCINNATI: 1315 American Building 








cost PATROL? 
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11.8 Minutes Per Piece... SAVED! 


Cleveland production engineers 
recommended a method showing 
savings of 11.8 minutes per piece 
on this part on the equipment already 
in use—released two machines for 
other work. 








CLEVELAND np AUTOMATICS 


MODEL A—Built in 1'/is-inch to 9!/2-inch capacities inclusive MODEL B—Built in 1'/is-inch to 2!'/2-inch capacities inclusive 











~~ SUNOCO EMULSIFYING CUTTING OIL 


,. boosts cutting tool life 40%...speeds production...improves finish 


Here's one plant where vital parts for war machines 
are being produced in almost half the time it used to 
take . . . thanks to Sunoco Emulsifying Cutting Oil. 


According to reports slow speeds were necessary 
because of excessive heating and smoking. Tools 
wore rapidly. Cutting oil costs wers high. Then a Sun 
Doctor of Industry was called in. At his suggestion 
a switch was made to Sunoco. In one week, results 
were remarkable. With Sunoco’s high heat-absorbing 
and lubricating qualities, speeds were increased. 
Seven parts were produced each hour instead of the 


former five . . . making possible 16 “extras” per day 


with no increase in tool grinding. Finishes were 
noticeably finer. And all at a saving of 10% in cutting 
oil cost. 


This is only one of many cases where Sunoco Emulsi- 
fying Cutting Oil is speeding the production pace of 
American indusiry in its race with War. Probably a 
similar speed-up can be accomplished in your plant. 
Call in a Sun Oil Company Engineer—write or phone 
your local Sun office. 


SUN OIL COMPANY, Philadelphia 


Sun Oil Compeny, Limited . . . Toronto, Canada 
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SUN INDUSTRIAL PRODUCTS HELPING INDUSTRY “HELP AMERICA 
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S ma WE CAN SPEAK ABOUT THE MACHINE 
U P E R | All we can say with reference to the job is that it’s being 


handled in the shop of the Beardsley and Piper Company, 
SERVI CE Chicago. And it’s being performed on a Super Service 
Radial — the machine that is recognized wherever it operates 
for faster production, safer, more convenient operation, and 
longer life under the toughest kind of assignments and 


conditions. 


A study of Super Service Radial features will quickly show 
why this powerful, rigid machine is proving such an outstand- 
ing investment — in production and economy — in today’s 


war busy plants. 
Get all these facts in detail by sending for a copy of Bulletin R-24. 


THE CINCINNATI BICKFORD TOOL CO. 


OAKLEY ¢ CINCINNATI9 © OHIO « U.S.A. 
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Important Announcement: 


WARNER & SWASEY 


We now have capacity to again provide owners of Warner 
& Swasey Turret Lathes with complete rebuilding service. 
On all factory rebuilt machines we use the same skilled work- 
men, methods, and processes that are used in the manufacture 


of new turret lathes. 















We guarantee that any Warner & Swasey Turret Lathe 
rebuilt by us will have its original accuracy and productivity. 









The nearest Warner & Swasey office can give you full infor- 


mation — prices, time requirements, procedure, etc. 







THE WARNER & SWASEY COMPANY 
5701 Carnegie Ave., Cleveland 3, Ohio 







BOSTON, 42 DAYTON, 2 LOS ANGELES, 21 PHILADELPHIA, 
238 Main St. 436 Mutual Home Bldg. 1118 Santa Fe Ave. 6910 Market St. 













BUFFALO, 2 DETROIT, 2 MILWAUKEE, 2 PITTSBURGH, 13 
Iroquois Bldg. 1308 Maccabees Bldg. 818 Wells Bldg. 505 Medical Arts Bldg. 
CHICAGO, 6 HOUSTON, 3 NEWARK, 2 SYRACUSE, 2 

618 W. Washington Blvd. 409 Velasco St. 15 Washington St. 517 Erie Blvd., East 





WARNER 





YOu CAN TURN IT BETTER. FASTER, FOR SWASEY LESS ... WITH A WARNER & SWASEY 
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JOHN ADE 


JOHN WALLERIUS 


Recirculating Furnaces 


The uses and limitations of recir- 
culating furnaces are outlined in an 
article on page 101 by John Wallerius, 
chief engineer, and John Ade, design 
and construction engineer, Stewart In- 
dustrial Furnace Division, Chicago 
Flexible Shaft Company. 


Aluminum Riveting Technique 


The use of aluminum rivets requires 
a special knowledge not applicable to 
other types. Driving must be done 
carefully to give tight rivet heads and 
correct heat-treatment must be applied. 
In a series of illustrations page 94, 
the methods used are shown. 














PAUL MILLER 


Tipping by Induction 


A thoroughly illustrated article on 
page 106, pictures and describes the 
steps of induction brazing of carbide 
tools, and explains its advantages over 
torch brazing. The article was written 
by Paul Miller, chief engineer, Carbo- 
loy Company. 





OCTOBER 14, 1943 


What's In This Issue 


The Rod Is Cast 


Faced with a shortage of bronze, 
welders have returned to the use of 
cast iron rods to repair castings. To 
attain weld fluidity while using these 
cast iron rods, special technique is 
required, It’s described in an article 
by Arthur Havens, welding supervisor, 
Rutland Railroad. Page 108. 


Resistance Brings Strength 


Resistance welding has the advan- 
tages of great speed, heat-application 
accuracy, improved grain structure and 
absence of extraneous material. In the 
first of a series of articles on the use of 
this type of welding, R. T. Gillette, 
works laboratory, and J. F. Young, en- 
gineering division, General Electric 
Company, explain the basic procedures 
followed in its application. The article 
begins on page 91. 


























1. A. SWIDLO 


Review of Rifling 


The old method of machining rifling 
grooves was slow and painful. Broach- 
ing seemed an obvious application, but 
before it could be used successfully, 
many details of tooling and procedure 
had to be worked out. I. A. Swidlo 
gives a fine review of this develop- 
ment. Page 117. 


Quenching Must Be Exact 
Properly designed quenching dies 


will aid in the production of parts 
which 
with minimum weight. Through their 
use Wright Aeronautical Corporation 


combine maximum strength 













F. A. PAQUIN 


has for many years heat-treated and 
quenched thin parts without distortion. 
The basic factors underlying proper 
quenching die design are discussed in 
an illustrated article by F. A. Paquin 
on page 98. 


Quick to Quench 


A work-handling device that speeds 
transfer of heat-treated aluminum parts 
from the furnace to the water quench, 
preventing chilling and loss of desired 
metallurgical properties, is described 
on page 105. The apparatus was de- 
veloped by Ryan Aeronautical Com- 
pany, to transfer the work from salt 
bath to quench in six seconds. 


COMING 


International Harvester has done a 
lot of work on tool conservation and its 
efforts have been well repaid. Broken 
cutters, for example, are salvaged by 
brazing with savings in hard-to-get 
materials and the man-hours which 
would otherwise go into making new 
tools. The methods will be described 
in detail in an article soon to appear 
by two of the company’s engineers. 

Australia has made marked progress 
industrially during these war years. For 
one thing the South Pacific common- 
wealth has learned to make many kinds 
of machine tools. Fred D. McIntyre, 
vice president and general manager, 
Reed-Prentice Corporation, had a 
chance to study this development dur- 
ing a recent government mission to 
that country. He will report on it in 
these pages soon. 
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@ Designing and building equipment for multiple oper- 
ations on a high production basis is a job that can be 
handled most efficiently by the Morris Machine Tool Co. 


Illustrated is a typical example of a special machine de- 
veloped by Morris for three-way drilling — reaming — and 


tapping operations on an automobile front axle support. 


It consists of a substantial base on which are mounted two 
horizontal self-contained hydraulic feed units. Clamping 


is accomplished by a hand-controlled fixture. 


A vertical drilling and tapping head, which shifts auto- 


matically from one station to another horizontally, is also 





mounted to the rear of the bed. 


Thus twelve spindles perform their various operations 


simultaneously in a minimum of time. 


If you contemplate the use of special machines for the high 
production of a specific job — consult Morris. They have 


both the engineering experience and shop facilities to 


help you. 











P The MORRIS Machine Too C 
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Resistance Welding 


The constantly growing importance of resistance weld- 
ing to modern industry is due mainly to the following ad- 
vantages of the process over the other forms of welding: 

1. It is faster. 2. It permits more accurately regulated 
application of heat. 3. Mechanical pressure is used to 
forge the weld, resulting in a grain structure and mechani- 
cal properties comparable to those of the parent metal, 
4. No extraneous materials such as filler rods or fluxes are 
used, thus none of these are present to complicate the 
metallurgy of the weld. 


BY R. T. GILLETTE, WORKS LABORATORY, AND J. F. YOUNG, 
ENGINEERING GENERAL DIVISION, GENERAL ELECTRIC COMPANY 


First of a series of articles tells 
of the many factors which must 
be considered in applying 


this method of joining metals 


IN RESISTANCE WELDING, the metal 
parts to be joined are heated by their 
resistance to the flow of an electrical 
current. Usually this is the only source 
of heat, but a few welding operations 
combine resistance heating with arc 
heating, and possibly with combustion 
of metal in the arc. 

Although resistance welding is best 
adapted to mass production, it is also 
teadily adaptable to low production 
and job-shop work when suitable 
equipment is available. With either 
type of production, work of uniformly 
high quality and relatively low cost 
can be turned out if full advantage is 
taken of designing the parts for the 


OCTOBER 14, 1943 


process. Since the different types of 
resistance welding equipment have 
some bearing on the design, they will 
be reviewed separately. Before this 
is done, however, a few principles 
fundamental to all the methods will 
be considered. 

The heat generated in the weld 
(when there is no arcing or combus- 
tion) may be expressed by 

N= OT 
where H is the heat, J the current, R 
the electrical resistance of the assem- 
bly, and T the time or duration of cur- 
rent flow. 

All of the heat generated at the 
weld section is not used directly in 
raising that section to its welding 
temperature, because some heat is al- 
ways conducted to the adjacent ma- 
terial, and some is transferred (by 
convection and radiation) to the sur- 
roundings. The amount lost from the 
weld section is lessened by decreasing 
the time allowed for making the weld. 
The section adjacent to the weld 


should not be allowed to overheat as 
distortion and surface discoloration 
may result. 

In most applications, heat is also 
conducted to the “electrodes’’ which 
carry the current to the work and ap- 
ply the forging pressure. Since these 
electrodes are already heated by the 
current flowing through them, they 
soon reach a temperature at which 
they would no longer be strong 
enough to forge the weld. To avoid 
this, they are made from high-con- 
ductivity material, large in cross-sec- 
tion, and they are cooled by internal 
water circulation. 

The electrical resistance R in the 
above equation depends on the cross- 
sectional area through which current 
flows and is made up of: 

(a) The resistance of the current 

path in the work, 

(6) The resistance at the contact 


From a forthcoming book “Materials and 
Processes of the Electrical Industry,” to be 
published by John Wiley & Sons. 
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Fig. |—Heat control is commonly obtained by control- 
ling the wave shape. Transformer induction causes the 
current to lag behind the voltage by phase angle 


surface (er surfaces) between 
the parts being welded (the 
work), 

(c) And the resistance at the con- 
tact surfaces between the elec- 
trodes and the: work (when 
these may be considered a part 
of the weld section). 

For welding most materials, re- 
sistance (¢) should be kept as low as 
possible in order that the highest tem- 
perature will be reached at the inter- 
faces of the work, rather than at the 
surfaces in contact with the elec- 
trodes. Resistance (c) is, therefore, 
usually much smaller than resistance 
(b). 

When welding thin materials, or 
materials which have a high conduc- 
tivity, resistance (a) will be small 
compared to both (4) and (c.) This 
means the heat generated will depend 
largely on the contact resistances, and 
for uniformity of the welds, this re- 
sistance must be closely controlled. In 
turn, this requires control of the sur- 
face condition of the material, that is, 
control of cleanliness, freedom from 
oxides and other chemical compounds, 
and of the roughness of the surface. 
In addition, the pressure must be con- 
trolled because it, too, influences the 
contact resistance—the greater the 
pressure, the lower the resistance. 

Welding thick materials, or mate- 
rials of low conductivity, does not de- 
pend so much on uniformity of con- 
tact resistance because resistance (a) 
is comparatively greater than (4) and 
(c). It should not be supposed, how- 
ever, that consistent welding can be 
done in these materials without good 
control of surface conditions, even 
though this control is less critical than 
for thinner materials and for materials 
of higher conductivity. 

In welding materials having high 
conductivity, reduced pressures are 
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sometimes used to increase the contact 
resistance. Only limited use can be 
made of this effect, however, because 
the reduced pressure results in re- 
duced forging action; the welds may 
show porosity in thick material or 
cracking in thin material if the pres- 
sure is reduced excessively. 

Another .,technique for welding 
high-conductivity materials is to use 
high-resistance electrodes which have 
a melting point well above that of the 
materials being welded. These elec- 
trodes are used at relatively high tem- 
peratures so they conduct little heat 
from the weld. They may, in fact, be 
hotter than the work and thus con- 
duct some heat to the weld section. 


What Electrode Pressure Does 


The effects of applying pressure to 
the weld during resistance welding 
have already been mentioned. They 
are: 

(a) The forging action usually re- 
sults in fine grain structure in 
the weld, 

(6) The pressure influences 
contact resistance, 

(c) A large enough pressure per- 
mits making low-temperature 
plastic welds in some mate- 
rials. 

These last two effects are compen- 
sating. That is, a reduced pressure 
results in higher contact resistance and 
more heating, thus giving the higher 
temperature needed to weld at the re- 
duced pressure. The range of com- 
pensation is narrow and easily ex- 
ceeded, however, and too much re- 
duction of pressure may require a 
longer time or more current to pro- 
duce a weld. 

Several factors complicate the prob- 
lem of maintaining the electrode pres- 
sure. At the instant the weld is made, 
at least one electrode must move to- 


the 





Fig. 2—An elementary diagram of a welding circuit 
shows the use of ignition power tubes to control wave 
shape and thus the heat of the resistance weld 





ward the other if there is to be any 
forging action. Although the amount 
of travel is small, it must be extremely 
rapid to be effective. The static fric- 
tion between the electrode holder and 
its guides, and.the inertia of the parts 
to be moved both oppose this rapid 
motion and thus lessen the electrode 
pressure. To lessen static friction, 
some machines have been designed 
that maintain sliding friction while 
the weld is being made. 

Another factor that tends to reduce 
the available pressure is the inductive 
reaction between the arms supporting 
the electrodes. These arms are usual- 
ly parallel and close together, and 
they carry current in opposite direc- 
tions, thus setting up magnetic fields 
which tend to force each other apart. 
If only a few amperes of current were 
used, this tendency would be of little 
importance, but with current values 
of 10,000 amps., the tendency to sepa- 
rate is very strong. In one application, 
the electrodes were applied to two 
V4-in. thick pieces of brass with a 
pressure of approximately 1,850 Ib. 
The inductive reaction reduced this 
pressure nearly 90 percent during the 
time the current was flowing. 


Current and Timing 


Once the material, electrodes and 
electrode pressure have been chosen, 
the only variables left which may be 
adjusted to control the rate of heating 
are (a) the amount of current J and 
(b) the time T the current is allowed 
to flow. Large currents are needed, 
and they are usually obtained from a 
welding transformer which “steps 
down” the voltage of an a.c. supply. 
The secondary current, or welding 
current which flows, depends on the 
ratio of the secondary circuit voltage 
to the circuit impedance. The current 
can, therefore, be changed by chang 
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ing either the voltage or the im- 
pedance. Since the impedance de- 
pends to a great extent on the 
fixed dimensions of the  second- 
ary loop circuit, it is more practical to 
vary the voltage for heat control. This 
may be done by: 

(a) Using taps on the primary of 
the welding transformer so the 
number of primary turns may 
be changed, or 
Using an _ autotransformer 
which applies any of a range 
of voltages to the transformer 
primary. 

Another method, and the one most 
commonly used to obtain heat control, 
is to control the wave shape of the 
current applied to the welding trans- 
former primary. The supply voltage, 
if continuously applied to the welding 
transformer, would produce sine 
waves of current in both primary and 
secondary. Because of induction in 
the transformer, these currents lag 
behind the voltage by some phase 
angle, shown as @ in Fig. 1. The 
magnitude and wave shape of the pri- 
mary (and secondary) current can be 
altered by using thyratron or ignitron 
tubes in the primary circuit (see Fig. 
2) to control the current flow. This is 
called phase shift control and is ac- 
complished by causing the tubes to be- 
gin conducting current at predeter- 
mined positions on the voltage cycle. 

Typical oscillograms of the supply 
voltage and respective primary and 
secondary currents obtained with this 
control are illustrated in Fig. 3. The 
use of phase shift control makes pos- 
sible the elimination of expensive 
transformer taps and tap switches, re- 
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sulting in a lower cost transformer 
with better operating characteristics. 
Another advantage of phase shift 
control is that it facilitates the addi- 
tion of a current regulator to the cir- 
cuit. Numerous types of timing con- 
trols are available for use with the 
thyratron and ignitron circuits. 

The application of motor or other 
mechanical drive to welding ma- 
chines has introduced cam- and gear- 
operated limit switches as a common 
method of timing. These switches 
operate solenoid contactors which con- 
trol the actual welding circuit. They 
are an improvement over straight 
manual control, but they still have 
several deficiencies which make them 
unsuitable in some applications. The 
contacts wear rapidly, so maintenance 
costs are high, and the wearing re- 
sults in an increased gap which in turn 
affects the timing. In addition, the 
switching is nonsynchronous. 

By nonsynchronous switching is 
meant the closing of the primary cir- 
cuit without respect to the value of 
the voltage at the instant of closing. 
If the point of closing happens to pre- 
cede the power factor angle, a tran- 
sient condition will result ‘and several 
times normal current may flow for 
the first half cycle or so, as shown in 
the oscillogram in Fig. 4(A). It has 
been discovered that the heating ef- 
fect of this transient a 
spoken of as a d.c. component), 
pecially on those materials requiring 
short welding time, may give more 
serious nonuniformity in welds than 
a short variation in time, and may 
even destroy the electrode surfaces or 
burn a hole through the work piece. 


To avoid or minimize the transient, 
the circuit should be closed at a point 
on the voltage wave equal to (or later 
than) the power factor angle. This 
is called synchronous switching. The 
relation between the supply voltage 
and the currents obtained by syn- 
chronous switching is illustrated by 
the oscillogram in Fig. 4(B). 

Synchronous switching and short ac- 
curate welding time are provided by 
electronic controls and are of greatest 
importance in welding stainless steel 
and nonferrous metals which must be 
welded in a very short time—possibly 
only one cycle of 60-cycle current. A 
short variation in timing when weld- 
ing these materials would give a large 
percentage error in total heating, and 
would make the welding inconsistent 
and unreliable, if not impossible. 

It was mentioned earlier that the 
electrodes are made large in cross-sec- 
tion to reduce the generation of heat 
in them. The current is then localized 
(current density increased) at the 
weld section by special forms of elec- 
trodes, or by design of the parts. The 
various methods by which this is done 
have a characteristic influence on the 
weld shape, and frequently on the 
complete design of the parts. In con- 
sequence, the resistance welding proc- 
ess is usually referred to by terms 
which describe the manner of making 
the weld. The terms in common use 
are spot welding, projection welding, 
seam welding, and butt welding. They 
are considered distinct types and will 
be discussed separately. 

(Articles discussing these types of 
resistance welding will appear in the 
near future.) 
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Fig. 3—Oscillograms .of welder current illustrate the 


phase shift method of heat control. The top curves show B 


primary current, the middle curves secondary current, 
and the bottom curves line voltage 


Fig. 4—Oscillograms of welder current shiéw4 
starting current flow at different poirtts on 
wave: (A) for non-synchronous switching of current at 
zero point in the voltage wave, and (B) for synchronous 
switching at the power factor angle. The top curves show 
primary current, the middle curves secondary current 
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The “Know-How” of Aluminum Riveting 





The use of aluminum rivets involves correct selection and heat-treat- 
ment, as well as proper design of fastened members. But only care- 
ful driving will give tight joints, eliminate damage to the sheets, 
and prevent unfilled holes and distorted or cracked rivet heads. 


The illustrations show the tools and methods used in this work 





Identifying marks are placed on the manufactured heads The number of rivets used in any joint depends on the 

of rivets made from three different aluminum alloys. The type of sheets and rivets employed. These joints are 

pimple is on 17S alloy rivets, while AI7S alloy rivets have equally strong. The number of rivets varies because 
the dimple. The double dash identifies 24S rivets rivet strength varies for different alloys and tempers 


More pressure is needed to “head up" rivets made from Rivets are usually workable when freshly heat-treated, 

strong alloys. The designer must match sheet and rivet but they age-harden within half an hour at room tempera- 

strength to save labor, and to prevent distortion of soft ture and are hard to drive. Those of less than !/2 in. 
sheets by the driving of hard rivets diameter can be driven cold, regardless of alloy 
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Heat-treated rivets are quenched in cold water and 
stored in refrigerators or ice boxes handy to workers. 
When maintained at a temperature of 32 F., age-harden- 
ing is arrested and rivets are workable within 12 hours 


For light assemblies, most rivet holes are drilled. Jigs 

increase accuracy and speed production. Use of cut- 

ting fluids improves drilling quality. Double-fluted drills 
usually give the best performance if kept sharp 


The shape of the driven head or point is chosen to meet 

definite service needs, and to make driving as easy as 

possible. It need not be as uniform as the manufactured 
head, and is formed on the work surface least seen 
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Large rivets are often driven hot. They can be heated 

in molten lead or electric air furnaces. Heating tem- 

perature must be controlled accurately. Work hot rivets 
fast, or they will cool before driving is finished 


Burrs left by drilling are removed to give good fits on 

assembly and uniformity of riveting. Chips that lodge 

between surfaces to be riveted should be cleaned out. 
Punched holes should be sized with tapered reamers 


The clearance of the rivet in its hole depends on the job 

being done. In general, the smaller the clearance, the 

better the job. Sheets can be held together with tem- 
porary spring fasteners or self-locking pliers 
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When driving the rivet, hold it in place with the bucking 

dolly and line up the rivet set with the dolly. Use short 

bursts while riveting, and guide the gun to keep the rivet 
shank straight. Know when to quit 


Most rivets are driven with these standard rivet sets used 

with pneumatic hammers. Left to right is the flat set, 

the flat cone set, and the button-head set. The latter 
holds the rivet straight, but driving is harder 





If driving stops too soon or the rivet point drifts to one Teamwork really counts. Bucker and driver must work 

side, improperly formed heads and unfilled rivet holes will together. Before starting to rivet, line up the holes and 

result. Deformed heads, and buckled and marred sheets see that they are free from burrs and chips. Also, check 
are caused if driving is stopped too late the roundness of holes, and be sure rivets fit snugly 


When assemblies require fastenings installed from one This pneumatic gun forms a head on the blind rivet by 
side only, "blind" riveting is employed. Some have in- pulling a pin through the hollow shank. The pin is then 
ternal threads near the point so that when a stud is removed. Other blind rivets have explosive charges in 


turned by the gun, the shank swells and holds the rivet their shanks, which are fired by a heated tool 
~ aati 
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Hand hammering can be used to drive rivets for repair 
work. Back up the manufactured head with a solid dolly. 
Use a draw set to seat the rivet properly in the hole and 
pull the sheets together. Use a |-lb. hammer for this work 


This semi-automatic riveter clamps parts tight together as 

the rivet is driven. Some automatic machines punch the 

rivet hole, insert and drive the rivet in automatic steps. 
Large rivets can be driven with "'squeezers" 


Detective rivets must be removed. 


back the rivet shank out of its hole 
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First drill nearly 
through the rivet head, being careful not to touch the 
plate. Second, insert a punch in the drilled head and 





Hit the point of the rivet shank a few heavy blows with 
the flat face of the hammer, using a vertical stroke to 
swell the shank. Then shape the point with light diagonal 
blows. Finally, form the hecd with a hand rivet set 


Rivets should be inspected thoroughly. Here are some 

of the things to look for: Are the rivets tight? Are the 

heads in contact with the sheet? Is the sheet damaged? 
Are the rivet heads distorted or cracked? 


There is an art to removing a defective rivet, but even 

experienced mechanics will sometimes damage the sheet. 

If this happens, the job can be salvaged by reaming out 
the hole and driving a slightly larger rivet 
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Quenching Dies Minimize Gear Grinding 


By F. A. PAQUIN, CHIEF TOOL DESIGNER, WRIGHT AERONAUTICAL CORPO RATION 
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In addition to deciding whether 
the dies should be made to the 
cold or hot size of the work, it 
is essential to work out uniform 


cooling of all parts of the piece 


THE NECESSITY of combining maxi- 
mum strength with minimum weight 
in the design of aircraft engine parts 
leads to some difficult production 
problems. When, for example, a gear 
is made with a hub and rim 4 in. 
wide and a web only about 3/16 in. 
thick, it is almost impossible to heat- 
treat this part without distortion, un- 
less a properly designed quenching fix- 
ture is employed. Such fixtures have 
been in use on Gleason quenching 
presses by the Wright Aeronautical 
Corporation for many years, and have 
been made the subject of considerable 
research by the tool design depart- 
ment. 

The principle of die quenching is 
simple. The hot part is placed in the 
lower die and the upper die descends 
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Fig. |—In this design of quenching die, the narrow flange and hub diameter of the work piece cannot shrink 
below the required cold size, being restrained by spreaders made to the desired dimensions 





to exert an equal pressure over the en- 
tire upper surface, after which the en- 
tire die set is lowered automatically 
into the quenching oil tank. It is in 
the designing of the dies themselves 
that ingenuity and experience are re- 
quired. A large number of engine 
parts arte machined from forgings 
which are normalized before machin- 
ing in order to relieve internal stresses. 
But during the carburizing operation, 
considerable distortion is likely to oc- 
cur. It is this distortion which must 
be corrected during the subsequent 
hardening process. 

The dies vary according to the shape 
of the part, and it is almost impossible 
to lay down any set rules for their de- 
sign. In general, sufficient slots and 
passages must be provided to allow 
free circulation of the oil to all sur- 
faces of the work with proper regard 
for the thickness of the various sec- 
tions. Thus, a more generous supply 
of quenching oil will be provided for 
thick sections in order to equalize as 
neatly as possible the cooling rate to 
that of the thinner parts. 

The usual practice is to make the 
dies to the cold size of the work, al- 
though where thin flanges are involved 














it is sometimes necessary to hold to 
the hot size since pinching would cause 
distortion. In some cases, because of 
the peculiar shape of the part, it may 
be necessary to stretch the work be- 
yond the cold size to allow for spring 
back when the pressure of the dies is 
released. 

The upper die is made in two parts, 
an outer ring which is attached to the 
ram, and an inner section which is 
secured to a piston operating within 
the ram. Mounted on this inner sec- 
tion is a conical plunger which en- 
gages the spreaders of the lower die, 
forcing them out to the desired size. 
A stop in the lower die prevents the 
plunger from going too far. When the 
ram starts its down stroke, air is ad- 
mitted above the piston, advancing 
the inner part of the die about 4 in. 
ahead of the outer portion. After the 
plunger strikes the stop the outer part 
continues its stroke, p Bing the outer 
part of the lower die and carrying it 
into the oil tank. 

The die shown in Fig. 1 is used for 
quenching an adapter for the station- 
ary reduction gear of a Cyclone air- 
craft engine. The part is placed on the 
lower spreader A, which is made up of 
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six segments. As the upper die de- the stop C. In this position the diame- 
scends the plunger B enters the coni- ters of the spreaders correspond to the 
cal opening in the segments, forcing cold diameters of the hub (7.980 in.) 
them outward until the plunger strikes and of the inside diameter of the 
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Fig. 3—Working diameters of the inner spreader are made to the low limit 


of the part with a minus 0.001 in limit. Cil grooves extend beyond the 
inside diameter of the part to provide proper cooling 
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Fig. 2—-Outer spreaders are made to the high limit on the piece with a plus 0.002 in. limit to avoid a forging action 
as they close on the part, but assure roundness as it shrinks 


flange (10.980 in.). Thus, these diam- 
eters can shrink down to, but not be- 
low, these sizes. When the plunger 
reaches the stop, the inner part D of 
the die comes to rest on the upper sur- 
face of the part. The clearance between 
the face of this die and the face of 
the lower die is equal to the thickness 
of the part when hot. Thus, the upper 
die- will not exert direct pressure on 
the piece unless distortion is present, 
in which case it will strike the high 
spots and flatten them out. 

The outer ring E now engages the 
taper on the outer spreaders F of the 
lower die, closing these to the outside 
diameter of the hub (11.638 in. + 
0.001 in.), and of the flange (11.246 
in. + 0.001 in.). The design of the 
outer spreader is shown in Eig. 2. The 
two inside diameters are made to the 
high limit of the part with a + .002 
in. limit. Pressure exerted by the die 
is not sufficient to produce a forging 
action, but the spreaders will follow 
the part as it shrinks, assuring round- 
ness within close limits. The outer 
ring is made of a good grade of cast 
iron, as this material has been found 
to have an excellent service life. 

Fig. 3 shows the inner spreader 
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used for holding the two inside diam- 
eters of the part. Like the outer 
spreader, this part is made in six 
segments, and it will be noticed that 
the oil grooves on the top surface 
extend beyond the inside diameter of 
the hub to assure an adequate flow of 
oil over this portion. The two work- 
ing diameters are made to the low 
limit of the part with a minus 0.001 
in. limit. 

The center part of the upper die is 
shown in Fig. 4. This is also made 
of cast iron, but since it merely bears 
on the upper part of the work it is 
in one piece. The center boss is tapped 
for attaching to the inner ram of the 
machine, and the plunger for operat- 
ing the center spreaders fits into a 
counterbore in the center. A threaded 
pilot on the plunger passes through 
the center hole and is secured by a nut. 
A fillister-head screw projecting into a 
counterbore in the plunger prevents 
this from turning. Twelve Y,-in. 
holes are drilled through the body in 
line with twelve 14-in. oil grooves. 

As mentioned before, certain dies 
are required actually to stretch the 
part. An example of this is the die 
shown in Fig. 5, which is used for 
quenching the ring-type cam for a Cy- 
clone engine. This part consists of 
two heavy concentric rings connected 
by a very thin web, and the die is 
required to hold the flatness on the 
top and bottom faces and on the web, 
to hold size on the inside diameter of 
the inner ring, and to stretch the inside 
diameter of the outer ring 0.020 in. 

The inner spreaders and inner 
adapter are similar in design and oper- 
ation to the corresponding parts of the 
die described earlier; the spreaders are 
operated by a conical plunger which 
expands them to the required diam- 
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Fig. 4—Clearance between the upper die (shown) and the lower die is equal 
to the hot thickness of the part. Hence the upper die merely rests upon the 
piece if flat, but flattens high spots if the part is distorted 


eter, while the inner adapter strikes 
the top face of the inner ring of the 
part. The construction of the upper 
die, however, is entirely different. The 
outer adapter is. attached to the ram 
of the machine and carries the upper 
spreaders which are free to slide in 
keyways. As the ram descends a lip 
on the outer ends of each spreader 
engages an inner taper ring mounted 
on the base of the die, and the spread- 
ers are forced radially outwards to 
expand the part. A stop on the upper 
adapter strikes the taper ring, limiting 
the travel of the spreaders. 

On the return stroke of the ram a 
second taper ring engages the opposite 
side of the lip, causing the spreaders 
to contract and release the part. Coil 
springs inserted between the spreaders 
and the adapter assist in the releasing 
action. The lower face of the upper 


spreaders also acts to straighten the 
thin web of the part if this should be 
distorted. Otherwise, there is sufficient 
clearance to permit contraction of the 
web without pinching. 

These two examples serve to give 
a general idea of the principles of 
quenching dies, although, as men- 
tioned, the shape of the part is neces- 
sarily the controlling factor. In some 
cases it is desirable to invert the dies, 
mounting the spreaders on the upper 


ram, and carrying the expanding 
plunger in the bottom die. 
Proper attention to design of 


quenching dies, and particularly to the 
control of the oil circulation, makes 
possible extremely accurate results. In 
many cases gears may be held so close- 
ly that grinding of the teeth after 
quenching becomes unnecessary, and 
lapping is the only operation required. 
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Fig. 5—In this design of quenching die, the inside diameter of the outer ring of the work is actually stretched. 
This is accomplished by the upper spreaders, which slide in keyways and are actuated by inner and outer taper rings 
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Selection offRecirculating Furnaces 


BY JOHN WALLERIUS, CHIEF ENGINEER AND JOHN ADE, DESIGN AND CONSTRUCTION 
ENGINEER, STEWART INDUSTRIAL FURNACE DIVISION, CHICAGO FLEXIBLE SHAFT COMPANY 


Flexibility and wide range of 


temperature are basic reasons 
for the excellent performance 


of recirculating type furnaces 


IN CONTEMPLATING a recifculating 
furnace for your production needs, two 
basic considerations should be exam- 
ined. First: Is the recirculation type, 
or perhaps some other type, most 
suitable? Second: If a recirculating 
furnace is best, which of the various 
types of recirculating furnaces will 
prove most satisfactory? 

The first furnaces used in industry 
were all high-temperature furnaces for 
forging and forming steel and iron. 
This work did not require close uni- 
formity of temperature, and output of 
the furnaces was not as important as it 
is under today’s mass production meth- 
ods. The blacksmith, with his ex- 
perienced eye, was able to handle the 
few tools to be heat-treated in a rea- 
sonably satisfactory manner. 


Control at Low Temperature 


The first definite need for low tem- 
perature furnaces occurred when it be- 
came necessary to heat-treat more tools 
than the blacksmith could conveniently 
handle. Hardening was not as difficult 
as tempering or drawing because the 
temperature for hardening was high 
enough (1400 to 1700 F.) to avoid a 
real heating problem and did not have 
to be held within too narrow a range. 

The tempering operation presented 
two big problems. Temperatures, sel- 
dom over 1000 F. and often as low as 
400 F., are difficult to maintain with 
a direct-fired furnace. Also, it was 
almost impossible to heat the work 
uniformly in this temperature range 
because the furnace walls remained 
black, and the work did not receive as 
high a percentage of heat by radiation 
as in a furnace with the walls heated 
to incandescence. Thus, the transfer 
of heat at the lower temperatures be- 
came increasingly more dependent 
upon convection—that is, by the hot 
burned gases coming into contact with 
the work itself. It can readily be seen 
that the natural circulation of the gases 
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Fig. |—The recirculating oven furnace fits a wide variety of work, hence 
is useful in a job shop 


alone within a furnace will not provide 
uniformity of temperature or heating 
rate even in a well designed furnace 
with the arch, walls, flues and burners 
correctly sized and spaced. 

Convection Boosts Heat Transfer 

Since it was impossible to increase 
radiation, the only solution was to 
assist convection. This was accom- 
plished by the installation of a high 
temperature recirculating fan which 
distributed the hot gases equally 
throughout the furnace. Fig. 1 illus- 
trates the convection principle and 
shows the way a recirculating furnace 
operates. 

The tremendous effect on the rate 
of heating in low temperature furnaces 
caused by the decrease in radiation can 
best be shown by considering the rela- 
tive amounts of radiant heat received 
by objects in furnaces at various tem- 
peratures, with a 10-deg. difference in 


temperature between the object and 
the furnace. 
Object Relative Rate of 
Temp.F. Heat Transfer 
1990 12.6 
1590 7.4 
1190 3.9 
990 2.6 
790 iF 
590 1.0 


Hot Gases Circulated 


The effect on heat transfer by radia- 
tion in low-temperature furnaces is 
relatively small, so that while in high- 
temperature furnaces convection is of 
no real importance, with the great 
amount of radiation present, it does 
become the most important factor as 
furnace temperatures are reduced. The 
effect of circulation on convection is 
important. This can be clearly shown 
by considering the relative amount 
of convected heat given objects in 


Furnace 
Temp. F. 
2000 
1600 
1200 
1000 
800 
600 


in| 












Fig. 2—The recirculating basket furnace is good for treating large 
quantities of small parts 


a furnace at constant temperature with 
the various rates of recirculation. Rate 
of recirculation is measured by the 
weight of hot gases passing over the 
object per second, but is expressed as 
multiplés of the weight for natural 
circulation in the following table: 


Rate of Recirculation to Relative Rate of 
Natural Circulation Heat Transfer 


1.00 

2 1.74 
3 2.41 
5 3.62 
10 6.31 
20 10.98 
50 22.87 


Cooled Gases Removed 

The great effectiveness of recircula- 
tion is caused by removing from the 
objects under heat a film of gas which 
has given up its heat and acts as insu- 
lation unless it is replaced by a new, 
hot film of gas. The faster the hot 
gases are moved over the objects, the 
more often the film is replaced. It is 
necessary, therefore, for the furnace to 
be designed with large fan capacity 
and flues and ducts of correct size 


and location to bring large volumes 
of hot gases in contact with every 
piece of work at the greatest practical 
velocity. The velocity frequently runs 
over 100 miles per hour in passing 
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through the work. An interesting way 
to observe the hurricane effect of 
recirculation in furnaces at 1100 F. or 
higher is to open the door slightly and 
toss a bit of sawdust into the burner 
opening. As the sawdust burns, it will 
be carried through the furnace so rap- 
idly it will appear as red streamers, 
and the distribution can be seen clearly. 

Two points should be kept in mind 
in correlating the foregoing discussion 
of radiation and convection with the 
selection of a recirculating furnace. 
First: The value of convection de- 
creases to a questionably low per- 
centage of the total heat transfer as the 
temperature rises through the 1200 to 
1600 F. range so that at the higher 
temperatures its chief advantage is in 
batch-type heating, which cannot be 
done so well by radiation because of 
the limited number of pieces of work 
exposed to radiation from the walls, 
arch and flame. Second: Radiation and 
convection heat just the surface of the 
work, and in each case penetration of 
the heat to the interior is by conduc- 
tion, which for any given piece of 
work depends upon the difference of 
temperature between the surface and 
the interior. Conduction is a time- 
consuming factor which influences the 
rate of heating the work to such an 
extent that although the rate of heat 





Fig. 3—The recirculating box-type furnace 
handles pieces of: varying size on separate 
trays. These can be then segregated for 
various heating and soaking periods 
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transfer by convection can. be multi- 
piled many times by recirculation, the 
rate of heating the work throughout 
is not so greatly affected. 

With these fundamentals in view, 
the numerous advantages of recirculat- 
ing furnaces can be better understood 
and appreciated. 


Advantages of Recirculation 


First, of course, is the uniformity 
of temperature throughout the furnace, 
the length and breadth of the hearth, 
as well as through the depth of work. 

Second, is the speed of heating at 
lower temperatures and through a con+ 
siderable depth of work. The high 
velocity and large volume of the hot 
gas passing through the work reduces 
the temperature drop. Therefore, the 
bottom of the charge is heated almost 
as rapidly as the top. 

Third, is the advantage of not only 
being able to heat uniformly and rap- 
idly at low temperature but also of 
being able to maintain low tempera- 
tures with ease. The recirculation 
principle is based on taking the gases 
which have been cooled in passing 
through the work, reheating to the 
desired temperature and repassing 
through the work. There are from ten 
to several hundred changes or cycles 
per minute, depending upon the size 
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and type of furnace and the kind of 
work being heated. The problem of 
adding heat to this large volume of gas 
in the combustion chamber is simple 
compared to adding heat to the fur- 
nace proper by direct firing. 

Fourth, is the wide temperature 
range due to the recirculation prin- 
ciple. Unlike direct-fired furnaces 
which have rather definite minimum 
temperatures for each furnace, depend- 
ing upon its design and construction, 
a recirculating furnace can be run at 
almost any temperature up to the max- 
imum for which it was built. 

Fifth, is the advantage of being able 
to use oil as a fuel in many cases at 
temperatures at which only gas would 
be practical with direct-fired furnaces. 
This is because the combustion cham- 
ber of a recirculating furnace is much 
hotter than the furnace .proper and 
thereby capable of burning oil which 
at the furnace temperature would cause 
poor combustion and _ considerable 
smoke. This is particularly true of 
furnaces in the 700 to 1100 F. range. 
In some cases, oil can be used in re- 
circulating furnaces at temperatures 
even below 700 F. 

Sixth, is the greater efficiency be- 
cause of recirculation. By passing the 
same hot gases through the work re- 
peatedly and adding only the heat lost 
during the cycle, considerable fuel 
economy is gained. 

Seventh, is the increased tonnage per 
furnace. This will range from 30 
percent for car-type and conveyor fur- 
naces to several hundred percent for 
batch type furnaces. 

Eighth, is the elimination of the 
blower on many gas-fired furnaces be- 


isin arene 


Fig. 4—The recirculating car-type furnace is useful 
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cause the recirculating fan pulls in 
sufficient air at the burner to provide 
for combustion. 

Ninth, is the elimination of many 
pieces of combustion control, and 
safety equipment because of the 
smaller number of burners. Because 
of the gases all passing through one 
point in the furnace and becoming 
thoroughly mixed, it is possible to use 
as low as one or two burners per 
furnace. Furnaces operated at tem- 
peratures too low to reignite the burn- 
ers safely in case of an interruption 
often require flame protection equip- 
ment at every burner. 

Disadvantages of recirculating fur- 
maces are few and apply only in cer- 
tain cases. They may be offset by 
certain definite advantages. In many 
instances, the additional cost of fan 
and duct work is completely offset by 
the reduction in the number of burn- 
ers and control and safety equipment 
and the elimination of the blower. 
Even where the cost is considerably 
greater than that of a direct-fired fur- 
nace, the increased furnace output 
alone may make the investment worth 
while. The fan requires the same at- 
tention as any piece of moving equip- 
ment, but if it is not mistreated, it will 
give long trouble-free’ service. 

Used on Variety of Work 

The recirculating furnace is useful 
in fulfilling the urgent need for low 
temperature heating in many types of 
work in addition to tempering carbon 
and alloy steels. Annealing brass be- 
tween drawing operations and stress 
relieving castings, welded structures 
and cold-worked metals can be done 


for large castings, 


best in recirculating furnaces. The 
aging of all types of castings requires 
temperatures obtainable in no other 
way. Almost all aluminum heating 
can be done in these furnaces. Alumi- 
num slugs are heated for forging, the 
forgings are heated for hardening and 
are then drawn in recirculating fur- 
naces. Cold-worked aluminum and 
aluminum castings are stress relieved 
and aged in this type of furnace. 

Recirculating furnaces can be used 
for many steel temperature coloring 
jobs because of the narrow range with- 
in which the temperature can be held 
and because of the ease of obtaining 
the desired low temperatures. 

All work which can be handled best 
in batches requires the consideration of 
this type of Fg 

In deciding whether or not to use a 
recirculating furnace for a certain job, 
it is necessary to give attention to other 
furnaces which can do the job and 
then determine which can do it most 
economically and still do it satisfac- 
torily. Lead and salt baths operate 
through most of the same range as 
recirculating furnaces; salt baths rang- 
ing from about 350 to 1100 F., 1100 
to 1700 F., and 1700 to 2400 F., and 
lead from 650 to 1700 F., while re- 
circulating furnaces are seldom run 
over 1600 F. Work can be heated 
more uniformly and quickly when im- 
mersed in a bath and the heating can 
be confined to localized sections when 
necessary. Also, the work can be pro- 
tected from the atmosphere more com- 
pletely. Unless the particular job re- 
quires one of these special conditions, 
the recirculating furnace is more 
economical, requires less attention in 


structures 


forgings and welded 
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handling the work, gives longer 
trouble-free service and eliminates the 
effect of lead and salt on the work it- 
self and on other stages of the process. 
It must be remembered, however, that 
mary jobs require a salt or lead bath, 
and a competent person should make 
the decision if there is some question 
as to the quality of the results desired. 

Where bright or scale-free work is 
necessary at temperatures too high to 
secure the required surface quality in 
the so-called neutral or reducing at- 
mospheres obtainable in a recirculating 
furnace, it is, of course, necessary to 
use a muffle furnace or an electric 
furnace with a controlled atmosphere. 

Recirculating furnaces are the most 
frequent selection for work up to 
about 1200 F., but also for some work 
from 1200 to 1600 F. 


What Type to Use 


Assuming the first major question 
has been answered and a recirculating 
furnace is decided upon for the job, 
it is then necessary to answer the ques- 
tion of which type of recirculating 
furnace to use. Answering this ques- 
tion depends upon the size, shape and 
weight of the work to be heated, the 
quantity of work to be handled and 
the extent to which it is economically 
feasible to reduce handling by the in- 
stallation of conveying and handling 
equipment. 

The recirculating oven furnace, Fig 
1, is the most universal because it can 
take care of any job by merely sacri- 
ficing convenience in handling and the 
economy resulting from a fully loaded 
furnace. It will do a good job of heat- 
ing anything from a small tool to the 
largest casting or weldment which is 
not too big to go into the furnace, or 
it will heat a container full of small 
pieces. This furnace is the right selec- 
tion for a job shop or plant which has 
a wide variety of work and not enough 
of any one type to justify the purchase 
of a more specialized furnace. 

The recirculating basket furnace, 
Fig. 2, is the correct furnace when 
large quantities of relatively small 
parts are to be treated. Drop forgirigs, 
die castings, sand castings, stampings, 
or anything else small enough to be 
conveniently handled in batches can 
be heated quickly and uniformly in a 
basket furnace, and the ease with 
which a whole basket load can be 
placed in or removed from the heating 
chamber gives these furnaces an enor- 
mous daily output. For example, a 
furnace with a 30-in, diameter by 36- 
in. high basket can turn out well over 
20,000 Ib. of steel per day. 

Where several different sized and 
shaped pietes must be heated, and 
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there are not enough of any one size 
to fill a basket or a whole furnace, and 
yet the pieces are most conveniently 
handled in batches, a recirculating 
box-type furnace, Fig. 3, will be the 
correct choice as each different piece 
can be loaded in a tray and placed in 
the frame which is built into the fur- 
nace. In this way, different parts can 
be segregated, and those requiring 
longer heating or soaking periods can 
be left in the furnace as long as neces- 
sary without disturbing the heating cy- 
cle of other parts. 

These furnaces are also useful where 
it is necessary to have a semi-con- 
tinuous process as the trays can be 
loaded into the furnace and removed 
one by one without waiting for a full 
furnace load. Another advantage of 
these furnaces is the large shelf area 
which makes it possible to heat at one 
time many pieces which would be dis- 
torted or marred if handled in the 
ordinary batch type furnace. The ease 
and quickness of handling work 
through a hinged door should not be 
overlooked. 

If there is any question in choosing 
between a basket or a box type, it may 
be best to select a combination type. 
This type has a top cover similar to a 
basket furnace through which either a 
basket or a frame for holding trays, 
can be handled, and a door on the 
side similar to a box furnace through 
which the trays can be handled. This 
furnace, a new development, should 
prove unusually helpful for many 
plants having many small parts to heat- 
treat, some in small quantities and 
others in large quantities. 





Fig. 5—The recirculating conveyor furnace is the solution where quantities 
warrant the use of a continuous process 





The recirculating car-type furnace, 
Fig. 4, should be the selection where 
the work is too heavy or bulky to be 
changed into an oven furnace. Large 
castings, forgings and welded struc- 
tures can be placed on the car so much 
easier outside of the furnace and away 
from the heat that the advantages and 
uses of this type of furnace need little 
explanation. 


Conveyorized for Mass Output 


Where the quantity of work is great 
enough to justify the larger invest- 
ment a recirculating conveyor furnace, 
Fig. 5, is most suitable. By selecting 
the correct conveyor, these furnaces 
can be used for handling anything 
from tiny lock washers to locomotive 
springs. In any continuous process, 
such as hardening, quenching and 
drawing parts on a 24-hour basis, they 
are extremely useful. Depending upon 
the parts to be handled and the tem- 
peratures involved, the conveyor may 
be a fine or coarse woven belt, rollers, 
or chain and plate. Or it may be push- 
er type with the parts being pushed 
through the furnace on a_ suitable 
structure designed for the purpose. 

Many types of recirculating furnaces 
are standard as to design and size, and 
frequently it is possible to select one 
to : the necessary work without sac- 
rificing anything in the way of con- 
venience, economy, or quality, but if 
there is question as to the suitability 
of any standard furnace, time and 
money can often be saved by using a 
furnace especially designed and engi- 
neered to meet the specific needs of the 
particular heat-treating job. 
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Free Enterprise 


WE MUST ACT TO PRESERVE i. 


age a leaf floating downstream, we are being carried 
along toward a new and uncharted economy. What 
this new economy will be like will depend, to no small 
extent, upon what industry does or fails to do during 
the coming months. Time is short; in fact, we may sud- 
denly find ourselves standing on the threshold of a 
peace economy with our war boots still on our feet. 

While bending every effort to win the war, we cannot 
afford to be caught unprepared for the peace. As Prime 
Minister Churchill said at Harvard, we are “bound, so 
far as life and strength allow and without prejudice to 
our dominating military task, to look ahead to those 
days which will surely come, when we shall have finally 
beaten down Satan under our feet and find ourselves 
with other great Allies at once the masters and the 
servants of the future.” Unless we do look ahead, there 
is danger that we may become neither the masters nor 
the servants, but merely the victims, of the future. 

The war has quickened our ailing economy and 
opened our eyes again to the possibilities of peace-time 
plenty. But it has also brought great dislocations of 
labor and capital; it has led to abnormal patterns in 
prices and income distribution; and it has created in- 
flationary pressures with enormous potential powers to 
injure or to help us in the transition from war to peace. 

The pattern of life in postwar America will be just 
what we make it. All of us will have a hand in shaping 
that pattern, but business men will have a special re 
sponsibility in the reconstruction. As employers of labor 
and capital and as enterprisers assuming the risks of 
new ventures, they will have to plan and carry out the 
conversion from war work to full peace-time production. 
Because of their key role, business men have a special 
Opportunity to discover, and to help others to under- 
stand, the conditions which are necessary if they are to 
do their job satisfactorily. 





This is a narrow view of postwar problems but it is 
a central view, because no one condition is more vital 
to the health of the world than a high level of produc- 
tion and employment in the United States. We cannot 
hope to lead the world out of economic chaos if we fail 
to put our own house in order. If we fail to adjust our 
domestic economy, we may destroy Adolf Hitler; but 
we will not destroy the germ that breeds “Hitlers.” If 
we do not maintain the production necessary for sup- 
porting a large volume of imports and exports, then the 
plans for international monetary stabilization, for good 
relations with our neighbors, for rehabilitation of 
stricken countries, and for strengthening the democratic 
bulwarks against dictatorship are all likely to come to 
grief. We must demonstrate our capacity for world lead- 
ership, or be content to follow the leadership of others. 

The prospects for achieving a sound and vigorous 
economy in the United States are not so good as to war- 
rant complacency on the part of men genuinely inter- 
ested in free enterprise and the political freedoms inci 
dent to it. We have yet to find means to utilize our 
vast and abundant resources for the good of all. We 
have yet to learn how to keep men from the terrible 
experience of unemployment and the fear of want 
which makes them willing to sacrifice freedom and 
opportunity for almost any promise of security. We 
have yet to reconcile the conflicting interests of labor, 
agriculture, and business so that they can work to- 
gether effectively. We have yet to learn how to check 
the fever of inflation and cure the palsy of depression. 

When we were attacked at Pearl Harbor, we realized 
our physical peril immediately and united in a tremen- 
dous common effort against the enemy. The onset of 
economic perils is less obvious. No bombs will signal 
the deterioration of the private enterprise system, the 
extension of regimentation, the further control of busi- 








ness by government, and the concentration of political 
power in less and less responsible hands. If these things 
should befall us, they will come insidiously while we 
are preoccupied with self interests and oriented by 
popular misconceptions. If the freedoms of the indi- 
vidual shrivel as the state grows in power, it will be 
because the individual is too indifferent or complacent 
to concern himself seriously with economic problems. 
If our people are misled by false prophets and dema 
gogues, it will be because business men did not unde 
stand economics, because scholars were too ignoran| 
of practical affairs, and because we failed to producc 
economic statesmen of sufficient stature for the task 
in hand. 

Thinking is hard work. Thinking about things outside 
our personal experience, about economic processes that 
are broader and in some fundamental respects different 
from buying and selling or running a_ business — i 
strenuous mental labor. ‘Thinking straight about prob 
lems that are beyond our personal and immediate status 
ind our pocketbooks, thinking about problems. that 
involve nation-wide production, nation-wide employ 
ment and nation-wide buying power — in other words 
the operation of our entire economic system — involv¢ 
real self-discipline. Yet there is no other way to safc 
guard our freedoms. We cannot rely on trial and error; 
tinkering takes too long; social experiments which turn 
out wrong can be undone only at great cost — if at all. 
If we proceed blindly, we shall flounder into an eco- 
nomic and political morass from which we cannot 
escape. 

We floundered badly all through the Thirties, until 
the war lifted us temporarily to higher ground. When 
the war boom is over, we shall be back floundering 
worse than ever unless we find a solid road along which 
to proceed 

America has grown rich and strong under a system 
of political and economic freedom. Opportunity and 
the necessity of self-reliance have brought forth great 
accomplishments. ‘The hope of profit and the spur of 
competition have urged men on to find new and bette 
products, new and better methods, and to risk their 
Savings in pioneer investment. Never has a country 
achieved so high a standard of living and afforded so 
large an opportunity for the individual man and wo 
man. It is not surprising that some distinguished busi 
ness leaders, looking back over their own experience, 
tell us that everything will be all right if only there is 
“less government in business.” 


I wish the solution were as simple as that. However 


this is only part of the answer. It is becoming in 








creasingly clear that industrial capitalism as we kn 
it contains within itself certain fundamental weakness 
which can lead to its destruction if they are not cou 
teracted. No democracy can survive when twenty ‘o 
thirty per cent of its workers cannot get jobs. ‘Tht 
happened here in the Thirties. For years on end, desp 
fumbling efforts at recovery one out of every five wo 
ers was denied a chance to earn a living in private bi 
ness. We shall never again have such mass unemp! 
ment as occurred in the bottom of the Depression, 
because the government will take it upon itself to 


create jobs if business cannot offer them. Whene 
that happens, however, the area of private enterprise 
will be reduced and that of government will be cx 
panded — and the concentration of political power will 
be increased. This is the challenge we business men 
face today, and ours is the first opportunity at finding 
the solution. 

The crux of our economic problem is unemplovment. 
Unless there are jobs for ninety to ninety-five per cent 
of those who are able and willing to work, there will be 
widespread fear and lack of opportunity, which will 
drive labor unions, agricultural groups, and_ business 
interests to take self-protective measures. Such measures 
ire certain to restrict production, stifle progress, and 
imperil our democratic way of life. Not all our problems 
will automatically be solved if we learn how to avoid 
mass unemployment, but they will at least then have a 
good chance of solution. 

And so American businessmen face a great respon 
sibility! We will have to find the answer to a great 
many momentous questions. We will have to delve 
into problems that cannot be solved by precedent. 

Looking backward to these times, future historians 
are likely to say that here we Americans stood at the 
crossroads and, consciously or not, made our choice 
between a system of private enterprise and personal 
freedom and a system of collectivism and regimentation 

It is particularly appropriate, therefore, as the prob 
lems of our time take shape and as events rearrang¢ 
their order and importance, to appraise the steps we 
are taking and point the way we are going. It is m 
plan to present such analyses from time to time to the 
one-and-a-half million readers of McGraw-Hill publi 


cations. 





President, McGraw-Hill Publishing Company, !1 
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work-carrying rack is lifted from the salt bath and transferred to the quenching tank by a double chain drive 


Device Provides Quick Quench 
For Aluminum Parts 


A WORK-HANDLING DEVICE developed 
by the Ryan Aeronautical Company 
greatly shortens the elapsed time in 
transferring heat-treated aluminum 
parts from the furnace to the water 
quench. Sheet aluminum cools rapid- 
ly when exposed to the air and if it 
chills too much before quenching, the 
desired metallurgical properties are 
not developed. 

The aluminum parts ready for heat- 
treatment are first stacked in a wire 
mesh cage. The cage is lifted by an 
overhead electric traveling crane and 
transferred to a steel frame just above 
the salt bath. This frame is supported 
at both ends in traveling conveyor 
chains which enable it to be lowered 
rapidly into the bath or to be trans- 
ferred from the bath to the water 
quench tank which parallels it. 
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The chains are driven by an elec- 
tric motor through a worm gear re- 
duction unit and are controlled from 
a pushbutton station at the end of the 
salt bath. 

After the crane has deposited the 
work load on the material-handling 
device it is moved to the end of the 
overhead track where it contacts an 
electrical interlock. This safety ar- 
rangement prevents the operation of 
the chain conveyor, while the crane 
yokes are over the tank where they 
would interfere with the transfer of 
the cage. 

The charge is then lowered into the 
salt bath, where it is heated to 930 F. 
The time interval needed to heat it uni- 
formly to this temperature depends on 
the thickness and size of the work- 
pieces. Usually the soaking period is 


about 1 hour. Then the conveyorized 
work-handling arrangement comes in- 
to operation. The operator pushes the 
button and in one continuous motion 
the lead is transferred up clear of the 
heating bath, across to the quenching 
tank and down into the water quench. 
This motion is determined by the in- 
verted U-shaped track in which the 
chain conveyors travel. The arrange- 
ment makes it possible to complete 
the transfer in six seconds. At either 
end of the cycle the descent of the 
work load into the bath is cushioned 
by helical springs. 

When the work is thoroughly 
cooled it is hoisted out of the bath and 
then removed by again using the crane. 

The fact that the transfer device is 
driven at both ends insures that the 
carrier is kept parallel with the tank. 


165 













Carbide Tools 
Tipped by Induction Brazing 


BY PAUL MILLER, CHIEF ENGINEER, CARBOLOY COMPANY, INC. —s INDUCTION BRAZING as applied to the 
manufacture of carbide tools by users 


of such tools has several advantages 
over torch brazing. Among these are 
greater simplicity (permitting use of 
Step No. 1—Nill less skilled labor) , faster brazing, more 
accurate and automatic control of tem- 
a rough grind the peratures (avoiding incomplete brazes 
tool, including all re- by insufficient heat or damaging tips 
lief, rake and cut- by localized overheating) and reduced 
ting-edge angles in brazing costs. The power cost involved 
the shank. The bot- of brazing approximately 100 tools is 
tom of the recess around ten cents. 
should be flat for a There are other advantages of 
course. Cleanliness is one, reduction 
in the amount of brazing material re- 
quired is another. Induction brazing 
also has safety advantages over torch 
brazing, while quality of braze is more 
uniform with the human _ element 
removed. 

Brazing carbide tools by electronic 
induction heating requires in addi- 
tion to the power unit and coils only 
the conventional equipment required 
for torch brazing. This includes Easy 
Flo No. 3 silver solder in 0.005 in. 
thick sheets; a carbon or steel holding 
rod approximately 3/16 in. thick and 
12 in. long; some Handy flux for silver 
solder; a pair of shears, and 0.005 in. 
thick constantan sheet for use as shims 
to relieve brazing strains on irregularly 
shaped, inclosed, or large tips and in 
brazing steel-cutting grades of carbide. 

The accompanying illustrations show 
the required procedure step by step. 




























good tip seat but 
need not be smooth 











Step No. 2—Grind 
chamfer on bottom 
edge of tip so that 
it fits the recess 












Step No. 3—Cut a piece of sheet silver solder slightly 
smaller than the recess 
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Step No. 4—Use a sandwich braze—first, silver solder, 
then constantan sheet, finally silver solder—where tips 
are large, uneven, inclosed, or the steel-cutting grades. 
The sheets are oversize for purposes of illustration 








AMERICAN MACHINIST 





* le Ie 


“ a 


Step No. 5—Apply flux to the shank recess, the sheet solder and 
the carbide tip; then assemble the parts 


Step No. 7—Remove bands from 
fixture, press starting button for au- 
tomatic brazing cycle 


Step No. 6—Place the tool in a fixture that 

will locate the assembly in a fixed position 

relative to the induction heating coil. Move 
the tool into the coil 


Step No. 8—Upon completion of 

cycle, move fixture and tool away 

from coil and seat the carbide tip 
before the braze solidifies 








Cast Iron Rod Comes Back 


BY ARTHUR HAVENS, WELDING SUPERVISOR, RUTLAND RAILROAD 










With bronze available only in 






welders are 





limited amounts, 





again using cast iron rods to 


repair castings. The fluidity 











of the weld requires the use 


of techniques described here 











THE MAJORITY OF WELDs in cast iron 
are made by bronze welding because 
of the ease and economy of the meth- 
od, as well as the resulting strength 
and ductility of the joint. However, 
bronze rod may not be readily avail- 
able today, because of war conditions, 
and there will be occasions when it 
is necessary to repair broken castings 
A on . 5 OTe ts by welding with cast iron rod. This rod 
Be . ("=a 3 g Rae eee ge ~=s is also used where color of a bronze 
; ~a CRED vt ee weld is objectionable, as in reclaiming 
The flame is manipulated to keep the puddle small when fusion welding cast defective castings in foundries, and 
iron, because it is extremely fluid and difficult to control. Heating the base where the welded part is subjected to 
metal and working the puddle should proceed with rhythmic timing high temperatures in service. 

When fusion welding cast iron, the 
part must be preheated tc between 600 
and 1,300 F., depending on the size 
and shape of the casting and the loca- 
tion of the break. The lower tempera- 
ture is used when the location of the 
break. permits freedom for expansion 
and contraction; otherwise, the higher 
temperatures must be used. It is well 
to remember that over heating will 
cause parts to sag or warp. It is im- 
perative that the weld be made with 
a flux and rod made specifically for 
cast iron. 

Most welded cast iron parts must 
be machined before they can be used 
again. Therefore they should be 
welded immediately after the preheat 
temperature has been attained and 
allowed to cool slowly in the preheat 
furnace. That will remove hard spots 
in the welds and improve machin- 
ability. If it should be desired to 
make a weld of maximum hardness, 
the part can be heated uniformly af- 
ter welding to about 1,600 F. through- 
out, and then cooled rapidly in air, 
but making sure there are no direct 
Cast iron must be preheated to between 600 and 1,300 F. for welding, the seraned an We UD ee abd omen 
exact temperature depending on the size and shape of the part. Best re- rapidly than thick sections, because 
sults are obtained if a preheat furnace is used, although parts that expand = non-uniform contraction may cause 
and contract without danger of breaking can be preheated with the blowpipe _ breakage. 



























































AMERICAN MACHINIST 





108 








mo - 


0 


Preheat furnaces for welding small 
parts can be built on the top of heavy 
metals tables; otherwise, they can be 
erected on the floor. If the shop floor 
is concrete, it must be protected from 
heat. This can be done by using a 
steel plate for the furnace bed and 
laying it on a 3-in. layer of sand. 
Another method is to make the fur- 
nace floor of firebrick and spread sand 
over them to fill the cracks. The 
walls of the furnace should be at 
least one course of bricks higher than 
the casting when it is supported and 
held off the floor to permit preheat- 
ing underneath. Space should be left 
between the bricks in the lowest course 
so that air can enter for adequate com- 
bustion of the fuel, which usually is 
charcoal. 

The entire bottom of the furnace 
should be covered with charcoal, with 
additional amounts spread around the 
sides and ends of the casting. Care 
must be exercised not to use too much 
fuel. That will generate too much 
heat, particularly at the bottom of 
the casting, causing it to warp or 
sag, and perhaps collapse completely. 
The fuel can be ignited by the flame 
from a blowpipe, and the fire hastened 
by compressed air blown through the 
spaces in the first course of bricks in 
the furnace wall. When compressed 
air is not available, the fire can be 
accelerated by fanning with cardboard 
or sheet metal. Space should be pro- 
vided in the furnace wall for firing 
additional fuel. 

When the charcoal grows lustily, 
the entire top of the furnace should 
be covered with sheet asbestos, or its 
equivalent, to retain heat in the fur- 
nace. However, this covering should 
-be so made that part of it directly 
above the break to be welded can be 
removed, thus leaving the majority of 
the covering for the retention of heat. 

It is important to know when the 
casting has attained the desired pre- 
heat temperature. Usually, it is ready 
for welding when it has attained a 
red heat. For preheating to 600 F., 
the temperature can be ascertained by 
welding a spot of lead near the break 
in the casting—when the lead melts, 
the casting is ready. A Jess inaccurate 
test is to rub wood against the pre- 
heated casting; the wood will char at 
about 600 F. At high temperatures 
it will immediately burst into flame. 

Welding should be started imme- 
diately after preheat temperature is 
attained. When welding is completed, 
the top of the furnace should be com- 
pletely covered and damper bricks 
placed at air spaces near the base of 
the furnace to shut out all drafts com- 
pletely. The fire can then be left to 
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burn itself out, and the casting left 
in the furnace until cold. There should 
be few if any hard spots in a casting 
welded in this manner, and it can be 
machined readily. 

If a casting is too large to be moved 





to the weiding shop, a preheating fur- 
nace can often be Pitt around it, and 
the welding done right on the job. 
Charcoal can be used for the fuel, 
but here as well as in small furnaces 
city gas or fuel are frequently used 


All photographs courtesy of the Linde Air Products Company 
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The preheat furnace is constructed of firebrick with air inlets near the base, 

and one course of bricks higher than the casting. The top is covered with 

asbestos, part of which is readily removable to expose the casting for weld- 
ing. Welding is done as soon as possible after preheating 





The broken section of this casting was shimmed with asbestos and held in 

place with C-clamps. It was preheated with the blowpipe. After welding, 

it was placed in an annealing bin filled with asbestos wool and allowed to 
cool. Slow cooling keeps the weld soft, and it can be machined readily 
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because of the ease with which they 
can be regulated and manipulated. 
With the latter type of fuels, how- 
ever, suitable baffles must be built 
into the furnace to keep the flame 
from direct contact with the casting. 

Some small castings can be pre- 
heated with the blowpipe, particularly 
when the weld is so located as to 
permit adequate expansion and con- 
traction of the part. After the weld 
is completed, the casting should be 
preheated to a good red heat, placed 
in an annealing bin containing asbestos 
wool, and allowed to cool slowly. 

Preparatory to welding, the break 
should be veed to an angle of 45 
deg., running the bevel to within 
4 in. of the bottom. During the 
welding operation, the welder must 
remember that the molten metal is 
hard to control, because molten cast 
iron is extremely fluid and tends to 
remain so for a long time. The blow- 
pipe is used with a circular motion, 
heating the metal evenly on both sides 
of the break. When the metal is 
ready to melt, it will become soft 
and appear to be wet. Flux should 
be applied at this point. 

Flux can be added by heating the 
end of the cast iron welding rod and 
dipping it into a can of flux, thus 
letting the rod carry it to the weld. It 
should never be thrown into the weld. 

The welding rod is lowered into 
the melted base metal, and a portion 
of it is allowed to melt off into the 





Flux prepared especially for cast iron should be used. It is carried to the 
weld by dipping the hot rod in the flux can. Oxides that adhere to the base 
metal or remain deep in the puddle can be floated out by working them 
with the rod or manipulating the cone of the flame in the puddle 
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puddle. The circular motion of the 
flame is continued until the weld 
metal and the base metal are thor- 
oughly fused. At the same time, the 
flame is played on the base metal ahead 
of the weld, preparing it for the next 
addition of rod. The alternate addi- 
tion of rod and fusion of the weld 
should be done with rhythmic timing. 
The molten puddle should not be 
stirred with the rod, nor should the 
end of the rod be melted in such a 
way as to let it drip into the weld 
drop by drop. These will cause the 
oxides, which always form, to be car- 
ried into the fused metal, reducing the 
strength of the weld. 

When oxides do not float readily 
to the top of the puddle, touch 
it with the welding rod, thus melting 
them from the base metal. Excess 
oxide on the puddle can be removed 
with the end of the welding rod, which 
can then be hit against the side of 
the furnace or bench w dislodge it. 
When white specks appear on or with- 
in the molten metal, add flux to the 
weld by dipping the hot rod in the flux 
can; these specks are also oxides and 
if left in the weld will cause hard 
spots. They can be brought to the 
surface of the puddle by manipulating 
the inner cone of the blowpipe flame 
in the molten puddle. Gas bubbles, 
which are apt to form blowholes if 
trapped in the weld, can be removed 
in a similar manner. 

Once a weld is started it should 











be completed as soon as possible. If 
weld metal is added to insufficiently 
molten base metal, adhesion will not 
result. On the other hand, if the 
flame is held in one spot too long, 
the puddle will become too large and 
the operator will lose control of it. 
The weld should never be reworked 
without adding rod. 

Fractured casting lugs is one of 
the most common types of breaks in 
cast iron parts. When the broken 
piece is available, the casting can be 
repaired as described previously. How- 
ever, when the piece is lost, an en- 
tirely different problem is presented. 
Some welders fit a carbon block under 
the remaining part of the lug, which 
is then rebuilt by running the new 
metal onto the carbon plate. The 
weld will pick up an excessive amount 
of carbon, making it hard to machine 
and drill. It would be better to re- 
build the broken lug by welding in 
a vertical position. This requires con- 
siderable skill because of the extreme 
fluidity of molten cast iron, but it is 
not too difficult if the built-up portion 
is made somewhat wider than the re- 
quired finished width. After the lug 
has been built up to length, excess 
metal can be removed from the sides 
by heating with a blowpipe, and when 
it just approaches the molten stage 
remove it with a file. 

There are times when a broken cast 
iron part will present a rather difficult 
repair job. This is true of lathe, 
planer, shaper and other machine parts 
having one or more bearings that must 
be kept in alignment. Such parts can 
be blocked up on a welding bench 
with one side of the break in a flat 
position. Half of the break is then 
melted out and tack welded securely. 
After the tack welds have set, the part 
is turned over, blocked once more with 
the break flat, and the reverse side 
melted out and welded —this weld 
should be a little more secure than 
the one ‘on the opposite side. The 
casting is then turned over and the 
first side welded still further. This 
alternate welding is continued until 
the job is completed. The welder must 
remember that hot cast iron welds have 
little strength; therefore, the casting 
must be handled carefully while being 
turned over. Work of this kind can 
often be preheated with the blowpipe. 

When bronze rod is not available, 
there will be occasions when it is 
cheaper to use a new casting than to 
weld the broken one with cast iron 
rod. In such cases, some concerns are 
saving the broken castings until there 
is no longer a shortage of bronze rod, 
at which time they can be reclaimed 
economically. 
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Double-slotted hooks can be used for making a large 
variety of loops and slings, as well as for splicing chains 
of different thicknesses 


Double-Slotted Hook Increases Chain Utility 
BY CHARLES B. DEAN 


Large and small chains used in handling material are 
sometimes limited in utility because they have but one hook 
to form loops or shorten their lengths. The illustrated 
double-slotted hook increases the usefulness of such chains 
because it increases the number of loops and slings which 
can be made. This hook can be used with large chains 
when harnessing heavy loads, or it can be used for splicing 
several short chains together, even though the links might 
be of different thickness. For example, a double-slotted 
hook with 7/16 in. openings will serve for splicing chains 
from 3/16 in. to 3% in. sizes. 
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Four Sections of Tubing Cut Off in One Set-Up 
BY WALTER KARPUSIEWICZ 


We recently had to machine several thousand short 
pieces of 2-in. tubing which first had to be cut off from 
mill lengths. During this cut-off operation we eliminated 
the necessity of loosening the collet in the headstock of 
the turret lathe for each individual piece by using the 
illustrated tool set-up. 

The tubing was first run through the collet chuck against 
a stop on the turret and so located that four pieces of tub- 
ing could be cut off. The cross-slide was then moved for- 
ward, and tool A cut off the first piece. Movement of the 
cross-slide toward the front of the lathe fed tool B into the 
tubing to cut off the second piece. The third and fourth 
pieces were cut off by tools C and D, respectively, by alter- 





























Four pieces of tubing can be cut off with this tool set-up 

before loosening the headstock collet. The cross-slide is 

advanced and retracted alternately to feed the tools 
into the work 


nately advancing and retracting the cross-slide. Thus, four 
pieces were cut off and faced while the stock had to be 
moved forward only once. As each piece of new tubing 
was chucked in the lathe, the end was faced by a flat tool 
on the turret. This method of cutting the tubing decreased 
production time about 50 percent per 1,000 pieces. 
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This compression chuck operates like a standard spring collet and is used to hold the workpiece concentric in the 
machine for milling threads 


Spring Chuck Speeds Milling of Threads 
BY ALEX GEORGE 


The threads on the bushing shown in Fig. 1 are milled 
true with the turned diameters. In order to hold the bush- 
ing concentric on the spindle of the thread miller, and to 
chuck the bushings quickly and accurately to meet produc- 
tion schedules, we designed the compression chuck shown 
in Fig. 2. 

This chuck is comprised of body A and ring B, the for- 
mer being machined from oil-hardening steel and drawn to 
a spring temper. It has four slots C cut around the cir- 
cumference to permit it to expand and contract similar to 
the principle employed in a standard spring collet. Bore 
D of the body is a snug fit on the machine drawbar and is 
held in place with a special nut. Ring B is made of ma- 
chine steel and is casehardened. Four holes E are drilled 
in the periphery of the ring so that a spanner wrench can 
be used to tighten it on body A. 

The bushing is inserted in the chuck with beveled sur- 


face F abutting beveled lugs G. Ring B is tightened on 
threads H causing the ring to climb up on taper J, thereby 
compressing the chuck and holding the bushing concentric 
on the machine spindle. 


Refrigerated Oil Helps Grind Precision Threads 


Refrigeration of the cutting oil used in a Jones & 
Lamson thread grinder helps the Midwestern Tool Com- 
pany produce precision plug and ring thread gages in less 
time than would be possible under normal operating con 
ditions. In this plant, these gages are rough and finish 
ground from the solid to size within 0.0002 in. without 
removing the blank from the machine except for measur 
ing. Normally, when such gages are ground it is necessary 
to remove the work from the machine after the last rough 
ing pass to permit the work to cool to room temperature 
before proper measurement can be obtained. This is not 
necessary when the cutting oil is held at a constant tem- 
perature around 70 F. In addition, it has been found that 


Cutting oil maintained at 69 F. produces consistent results when grinding precision threads. The refrigerating unit 
and sump tanks can be moved from the machine to facilitate cleaning and maintenance 
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the number of finishing passes of the wheel over the work 
an be reduced by holding the cutting oil temperature low. 

The refrigerating unit employed holds the cutting oil at 
69 F. on this job, which is the temperature maintained in 
the final inspection room where the gages are checked after 
grinding. Both the refrigerating unit and the cutting oil 
sump are mounted on a movable platform equipped with 
casters to facilitate cleaning and maintenance. 


Twin Interrupted Bores Machined in Line 
BY H. F. BONESTEEL 
GENERAL ELECTRIC COMPANY 


To meet a large production demand with minimum ma- 
chine capacity, the illustrated holding fixture was designed 
for machining twin interrupted bores in line on a milling 
machine. One casting is unloaded from the fixture while 
another is being bored. It consists of an angle plate, keyed 
for clamping to the machine table. Two castings are 
mounted to the upright, each casting being located by pins 
which fit holes drilled in the castings. A separate cam- 
action spring bar clamp secures the castings, which are so 
mounted that the interrupted bores are spaced precisely 
7 in. apart. 

The boring bar mounts two double quills so spaced in 
an alternate manner that when the first and third, or 
roughing tools, are through each bore, the second and 
fourth, of finishing tools, commence cutting. The operator 
must exercise care in positioning the bar to each casting; 
otherwise, the first two tools will snap off unless they. are 
kept in an upright position while being fed through the 
opening in the C-shaped front bore for positioning at the 
rear bore. 

The quills are set far enough back from the front of the 
bar or arbor to permit it to be supported constantly in a 
lubricated bronze bearing near the top of the angle plate. 
These bearing arbor supports are located 7 in. apart, con 
forming to the location of the castings on the fixture. The 
bar is readily positioned to the castings by two dial indi- 
cators which contact opposite sides of a stop clamped to 
the front face of the machine table. 
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Two castings are located in this fixture for boring two interrupted holes in line. The holes are aligned in front of 
the arbor with the aid of dial indicators 





Cam Action Provides Quick Clamping 
BY F. SCRIBER 


The illustrated fixture was designed to hold the irregular 
shaped workpiece, shown in heavy dashed lines, so that a 
milled cut could be made through the center of it on a 
production basis. Milling cutter A revolves in direction B 
to make the cut. 

Base C of the fixture is bolted on the table of the mill- 
ing machine. The workpiece has a hole through it, and 
this is placed over pin D, while the upper end is seated in 
slot E of block F which is held in place by screws G. When 
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The workpiece pivots on a pin in this fixture, and is swung 
into position for milling a slot when a hinged bracket is 
locked by a cam 


loading the workpiece in the fixture, swinging clamp H, 
which pivots on pin J, is back in position K and is held 
there by spring L attached to the clamp by pin M and to 
the fixture body by pin N. At this time, clamp-operating 
lever P is swung over to the right approximately 180 deg. 
When lever P is swung back to the left and depressed, 
cam Q pushes clamp H into vertical or clamping position. 











The following ideas were selected from those recognized as meritorious by the Board for Individual 


Awards, War Production Drive. They are freely offered to industry as an aid to its war production. 
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Broken Car Springs Replaced in Five Minutes 


Heavy coiled springs on the trucks of dump cars used in 
mining copper are subject to severe service and break oc- 
casionally. The load on such springs is removed by jacking 
up the truck bolster, after which they can be replaced by 
new ones. Usually, a hand-operated jack is used for making 
this repair, which normally takes about 30 min. This time 
can be cut to 5 min. with the illustrated pneumatic jack. 

The cylinder of this jack is made from a piece of 8-in. 
pipe, 12 in, long, and is fitted with a leather-packed piston. 
The piston has a cross pin that engages fulcrum lever A 
in one of the series of notches, the selection of the notch 
used depending on the leverage needed to relieve the load 
on the truck springs. After one end of lever A is bolted 
to the truck side frame at a point bencath the bolster plate, 
jack stand B is placed under the bolster. When air is ap- 
plied to the jack cylinder, the truck side frame is held 
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down while the bolster is raised. After the piston has 
raised to maximum height, a safety pin is placed in hole 
C, thus preventing the bolster from falling after the air is 
shut off. 

This pneumatic jack has reduced by 80 percent the time 
required to replace the broken springs. Suggested by 
Charles E. Zimmerman, Inspiration Consolidated Copper 
Company. 


Pipe Bevels Flame-Cut Automatically 


The beveling of pipe preparatory to butt welding was 
done formerly by the operator rotating it manually on a 
set of rollers and simultaneously operating an oxyacetylene 
hand torch. This proved to be slow and often inaccurate; 
therefore, the equipment shown in the drawing was built 
to overcome these objections. 
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The device consists of five sets of 
2-in. rollers welded in alignment on 
the top of an iron table. The rollers 
are driven by shaft A geared to a Y4- 
hp. motor, the speed of which is regu- 
lated by a valve mounted on the table 
near the torch. The torch is mounted 
on bracket B which slides on rods C 
as screw D is turned; thus, the torch 
can be moved along the pipe to any 
desired position. It is possible to tilt 
the torch to cut any angle, since holder 
E is fitted with dial F graduated in 
degrees. Bracket B is clamped by 
tightening the nut on the dial stud. 

All the pipe beveled on this ma- 
chine are salvaged pieces up to 2 ft. 
long, which are welded into 20 ft. 
lengths and tested hydrostatically at 
550 Ib. per sq. in. The machine has 
reduced by 50 percent the man-hours 
needed to salvage 20,000 lineal feet 
of pipe monthly. Suggested by Ivan 
Chapman and George Allen, Oregon 
Shipbuilding Corporation. 


Fabric Bubbles Removed With Hypodermic Needle 


Air pockets form under airplane fabric during the in- 
stallation of access-door frames in outer panels, elevators, 
rudders, ailerons and, to a lesser degree, in repair patch- 
ing and the installation of grommets. 
frame is usually located on the airplane surface with a 


templet. The door patch and surface 
fabric are both thoroughly doped and 
after the door patch is laid in position 
the wrinkles in the patch are smoothed 
out. At this point, air pockets appear 
around the periphery of the door 
frame under the fabric. 

Three methods are commonly used 
to rework the door frames when the 
air pockets appear: (1) The entire 
patch is torn off while wet and com- 
pletely redoped. (2) That part of the 
door patch that developed air pockets 
is torn off while wet and redoped. 
(3) The door patch is worked manu- 
ally while wet to force the pocketed 
air Out through the center of the door 
frame. None of these methods or 
combinations of them are entirely sat- 
isfactory or successful. 

The problem was solved by allow- 
ing the door patch to dry after in- 
stallation and inserting dope into the 
ulr pocket with a hypodermic needle, 
after which the doped surfaces are 
rubbed together. The air in the pocket 
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escapes through the needle hole and the dope cements the 
fabric walls of the air pocket together. 

There are 12 access doors on one airplane which fre- 
quently were reworked because of air pockets. This method 
has eliminated such reworking, saving an average of 20 min. 
on each door. Suggested by Richard A. Herb, Airplane 
Division, Curtiss-Wright Corporation. 
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Form Tool Machines Clutch Cones 


The tapered surfaces of the reverse-gear clutch cone of 
the Packard marine engine are covered with raybestos, 
riveted in place, and ground to size to give even engage- 
ment. Faces A and B and center groove C were formerly 
faced and cut individually with a facing tool held in the 
cross-slide of an engine lathe. Tapered surfaces D and E 
were then ground to size on a horizontal grinder. These 
operations consumed 48 min. per piece. 

The machining time per piece was cut to 19 min. 
through the use of the illustrated form tool. This tool 
faces surfaces A and B, cuts groove C and removes 0.060 
in. from surfaces D and E simultaneously. This leaves but 
0.025 in. to be removed from the tapered surfaces by 
grinding. Since 18 clutch cones are machined daily, this 
tool saves 8.7 machine hours on that number of pieces. 
Suggested by A. Kennedy, Marine Engine Division, Pack- 
ard Motor Car Company. 


Offset Locator Cuts Layout Time to 30 Seconds 


The illustrated device, called an offset locator, was de- 
veloped to eliminate the guess work and detailed measure- 
ment with level and protractor for finding a specific point 
on a pipe at which to start a rotational bend or an angle 
cut. The device is also used on assembly work for rotation 
of bolt holes and flanges, as well as to determine the angle 
at which laterals are to be welded into a pipe. The latter 
was done previously by first calculating measurements and 
then using a protractor to make the measurements. 

If the problem is to weld a lateral to a pipe at a desired 
and known angle, the offset locator is placed on the pipe 
and the bubble is levelled and maintained at level while the 
indicator dial is moved around the pipe until the desired 
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angle is obtained on the dial. The punch is then struck 
with a hammer, which automatically locates the center of 
the weld or junction. If the problem is to take a measure- 
ment on the assembly line and transmit it to the shop for 
a subassembled section, the angle is determined with the 
offset locator, which is then locked and taken to the shop 
for reproduction of the angle. 

Formerly, not less than 20 min. was required to locate 
the offset of a rotational bend, using mathematics and a 
protractor. This can now be done in 30 sec. with the off- 
set locator. About 50 of the devices have been made to 
fit various size pipe. Suggested by Stanly Garrett, Kaiser 
Company, Incorporated. 
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Fig. |—Operator inserts a broach into a rifle barrel on a single fixture broaching machine. Two 
passes are required to complete the rifling. A cutting speed of 30 ft. per min. is used 
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INTERNAL BROACHING of straight and _ helical 
keyways, as well as splines, is an old art in the 
field of metal cutting. However, broaching rifling 
or producing splines by pulling a broach through 
machine gun or rifle barrels is a new develop- 
ment in this field. 


Prior to the broaching method, cal. 0.30, 0.45 


and 0.50 barrels were rifled with hook tools. The 
larger caliber barrels, up to the present time, have 
been rifled, using new two-way double hook cut- 
ters or individual disk broaches which are pushed 
through. By these latter methods, cver 30 passes 
are required to complete the rifling, the actual 


number depending on the caliber of the barrel 






broached and whether hook cutter or disk broaches 
are used. These methods of rifling are quite slow, 
and it is only natural that the mind of the tool en- 
gineer is directed towards the development of a ma- 
chine using the same principle as the multiple type 
rifle broaching machine described hereafter. 

The barrels for small arms weapons, such as rifles 
and machine guns, are usually made of SAE 2340, 
4150 and 1350 special steel. All barrels are heat 
treated, but the hardness varies, in accordance with 
the requirements for each weapon, from 235 to 321 
Brinell. It was found from experience that hard- 
ness ranging between 281 to 302 gives best results in 
broaching the rifling. Tool life is longer, better finish 
is produced, and no trouble is encountered from gall- 
ing or chip welding to the top of the cutting edge. 

A barrel is completely finished outside and finish 
reamed before it comes for broaching rifling. The 
amount of metal to be removed varies in cal. 0.30 
barrels from 0.004 to 0.005 in. on each side, and in 
cal. 0.50 barrels from 0.0045 to 0.0055 in. on each 
side. The amount of material removed by each 
broach is equally distributed. 

In the past two years, progress in the 
method of rifling by broaching passed 
the development stage, and now at least 
a dozen or more gun barrel manufactur- 
ers have adopted this as their regular 
production procedure. 

Although it is claimed that there are 
two systems of broaching rifling, it should 
be regarded as two different designs of 
broaches. Both designs require the pull- 
ing of the tool through the barrel by 
mechanical or hydraulic means. Original- 
ly it was claimed that standard machines, 
screw or hydraulic type, were not suit- 
able to this class of work, due to the 
unevenness in their pull. This conclusion 
was arrived at during early experiments 
when broaches were not fully developed, 
nor the technique perfected. 

At present, machine gun barrels are 
being broached successfully on standard 
hydraulic machines equipped with special 
fixtures. Generally there are two types of 
fixtures used, the single type and the 
more widely used six-station multiple 
type device holding six barrels. 

Single type fixtures are used on stand- 
ard or special hydraulic or screw type 
machines, either equipped with a lead bar, 


or without. Usually it is desirable to have 
a positive lead which will turn either the 
This type fixture is 
usually used in connection with broaching 


barrel or broach. 
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cal. 0.30 and cal. 0.50 barrels, using only two 
broaches, rough and finish, and on larger caliber bar- 
rels using several broaches, each broach being han- 
dled individually. At present 20-mm. barrels are 
broached successfully, using four broaches. The hole 
is finish bored, then honed after broaching, which re- 
moves the burr. This design of broaches and fixture 
was developed originally by the American Broach 
and Machine Co., and furnished on one of their hori- 
zontal broaching machines. 

The usual procedure in broaching barrels, using a 
single type fixture, is to rifle one lot of barrels with 
a rough or first pass broach and then run the same 
lot through, using a second pass broach. For high 
production it is advantageous to have one machine 
for roughing and another machine for finishing. The 
advantage of the latter procedure, over broaching a 
barrel with a rough and finish broach without taking 
the barrel out of the fixture, lies in the possibility of 
the operator inspecting the barrel after the roughing 
cut. Otherwise, if a discrepancy occurred it would 
be difficult to determine which broach tears or cuts 





Fig. 2—This multiple type fixture for grooving rifling in gun bar- 
rels has six stations, five for broaching and one for loading. The 
automatic cycle of the machine is one pass through each barrel 
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pilot 
First Pass Second Pass 
TOOTH NO. Rising (ist) Rifling (Fin.) 
Front Pilot 0.2998 0.3048 
' 0.3030 0.3062 
2 0.3026 0.3066 
3 0.3030 0.3070 
4 0.3034 0.3074 
5 0.3038 0.3078 
6 0.3042 0.3082 
7 0.3046 0.3086 
8 0.3050 0.3090 
9 0.3054 0.3094 
10 0.3058 0.3098 
TT 0.3058 0.3098 i 
12 0.3058 0.3098 Cross section 
Rear Pilot 0.2998 0.2998 any tooth 
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Fig. 3—Design of two passes rifling broach for cal. 0.30 machine gun and rifle barrel. Such broaches are 
self-rotating and are used without a lead bar 








eccentric. It has been found that broaching the 
grooves produces a hair line burr over the edge of the 
spline or land. As this burr interferes with gaging, 
it is removed by pulling the reamer. This burr can 
be removed automatically, using a new combination 
broach, the last three to four teeth or buttons of 
which are made to scrape the lands or bore of the 
barrel. The diameter of these is 0.005 to 0.001 in. 
less than the maximum bore diameter. 

The latest development in broaching grooves or 
rifling in barrels is the multiple type fixture having 
six stations, one for loading and five for broaching. 
This type of equipment has been successfully used 


by several gun manufacturers for rifling broaching 


cal. 0.30, cal. 0.50 and cal. 0.550 barrels. The fix- 
ture is attached to a standard horizontal broaching 
machine equipped with an automatic broach puller 
and an automatic broach handling device. This 
equipment was developed by LaPointe Machine Tool 
Company with the idea of using several broaches to 
operate on a number of components simultaneously 
and progressively. The function of the equipment is 
to provide means for holding the several pieces of 
work, index the holding fixture, and rotate the work 
during the broaching operation, to produce the re- 
quired twist of rifling. 

The automatic cycle of the machine is as follows: 
Upon pressing the starting button, the broach han- 
dling device advances the broaches to the proper 
working position, inserting long shanks through the 
barrels and at the same time sealing the coodant 
piping so that the coolant may flow under pressure 
through the barrels, then the broach puller auto- 
matically locks all the broach shanks and commences 
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to pull them through. Upon completion of the 
broaching stroke, the work holding fixture rotates 
30 deg., bringing the return tubes in line with the 
broaches. —The motion of the machine ram is then 
reversed and the broach pull-head carries the broaches 
back toward the broach handling device. The 
broaches are then gripped by the rear puller slide 
heads of the broach handling device and are fully 
withdrawn from the work holding fixture. The 
work holding fixture is then indexed 30 deg. to the 
next broaching position. This completes the working 
cycle, and the machine is ready to repeat upon press- 
ing the starting button. 


Four-section Machines Used 


Recently, LaPointe built two machines for broach- 
ing rifling in 37-mm. anti-tank barrels. This ma- 
chine consists of four sections bolted together. The 
first section is a standard horizontal broaching ma- 
chine of 35-ton capacity, with 12-lb. stroke. The 
next section is the chip and oil pan, then follows the 
multiple indexing fixture with capacity to hold eight 
barrels, and the last section is a broach handling de- 
vice which holds seven broaches and is actuated by 
an independent hydraulic cylinder through the medium 
of rack, pinion, sprocket and chains. The overall 
length of the machine is 56 ft. The first six broaches 
are grooving broaches, and the seventh broach is a 
round button broach which shaves the lands or bore 
of the barrel. The cycle of the machine is three 
minutes, that is, every three minutes one barrel is 
completely broached. 

There are two distinct types of rifling broaches 
used for broaching the cal. -0.30 rifle or machine gun 
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Front 
pilot 


fifth pass only 
/ 





Section showing 
nicks on teeth 
first pass - 


Section through 
front and rear 
pilots, atl passes 


End view of broach, first 
and fifth pass 








Gutter grooves through all teeth 
on same helix angle as rifling 


@ 0 @ 


Section showing gutter 
grooves on all teeth, 
second,third and 
fourth pass , 


10 0.2988 0.3026 0.3066 0.3102 0.3022 
i 0.2988 0.3026 0.3066 0.3102 0.3022 
12 0.2988 0.3026 0.3066 0.3102 0.3022 
Rear Pilot 0.2950 0.2950 0.2950 0.2950 9.2950 
Tolerance +0.0000 —0.0002 All Teeth 


End view of broach,second, S 
third and fourth pass 






| . Hind pilot 


Section along any tooth, first, 
second,third, fourth and fifth 
poss 








First Pass Second Pass Third Pass Fourth Poss Fifth Pass 

TOOTH NO. Bore (Rough) Rifling (ist) Rifling (2nd) Rifling (Fin.) Bore (Fin.) 
Front Pilot 0.2950 0.2968 0.3006 0.3046 0.2950 
0.2960 0.2990 0.3030 0.3070 0.2988 
0.2964 0.2994 0.3034 0.3074 0.2992 
0.2968 0.2998 0.3038 0.3078 0.2996 
0.2972 0.3002 0.3042 0.3082 0.3000 
0.2976 0.3006 0.3046 0.3086 0.3004 
0.2980 0.3010 0.3050 0.3090 0.3008 
0.2984 0.3014 0.3054 0.3094 0.3012 
0.2988 0.3018 0.3058 0.3098 0.3016 
0.2988 6.3022 0.3062 0.3102 0.3020 





Coneuvawn=— 





Tolerance +0.0000 —0.0005 Front and Rear Pilot 














Fig. 4—When five broach multiple-station equipment is used finish reaming is not required. Of the five 






broaches of this design used, the first semi-finishes the bore; the second, third and fourth do the rifling and 


the fifth finishes the bore 





barrel. The first design consists of first and second 
pass broaches. The main characteristic is the alter- 
nating of the teeth, that is, two adjacent teeth are 
cutting grooves, or rifling at 90 deg. to each other. 
The principal advantage is sufficient chip clearance 
and oil passage, considering tooth spacing. On the 
other hand, being solid and 52 in. long these tools are 
difficult to make and expensive. This type of broach, 
being held in a ball bearing puller, is self-rotating 
and follows its own lead. 

The latest design of two pass rifling broaches is 
shown in Fig. 3. These broaches are self-rotating, 
or self-leading, and are used on the broaching ma- 
chine without a lead bar, but are equipped with a ball 
bearing broach puller. These broaches differ from 
those previously described as follows: 

1. Broach is made separately from the shank and 
is attached to it by means of the threaded por- 
tion. 

Each button has four teeth cutting four grooves 
simultaneously. 

3. Tooth spacing is much greater, although the 
overall length, considering only the cutting por- 
tion, is practically the same. 

This design of rifling broaches has the following 

advantages: 

(a) Easy to handle while resharpening, because 

of short length. 

(b) Simple to manufacture. 

(c) Costs less. 
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To use this type of rifling broaches, it is necessary 
to have the bore in the barrel finish reamed. Diam- 
eter of the pilot is made only 0.002 in. less than the 
minimum diameter of the bore, which insures the 
required concentricity. The first tooth of the first 
pass broach is 0.002 in. greater than the maximum 
diameter of the bore. It was found that the first 
cut must be deep to start the lead itself, otherwise 
the broach would not have side resistance enough to 
force it to rotate. Failure to turn immediately left 
marks on the land of the rifling until succeeding 
teeth cut deep enough to create the necessary torque 
and force the broach to rotate. 

When the five broach multiple-station equipment 
is used, finish reaming is not required. The first 
broach of the set semi-finishes the bore. The second, 
third and fourth broaches do the rifling or grooving, 
and the fifth broach finishes the bore. This last 
broach has a twofold purpose, as it finishes the bore 
and removes the very fine burr that is left on the 
lands by the grooving tools. When the two pass 
broaches are used, removal of the burr is accom- 
plished by a special reamer or lap. The set of five 
broaches for cal. 0.30 barrels is shown in Fig. 4. It 
is necessary to have three grooving or rifling broaches 
because the additional stock left in the bore neces- 
sitates a deeper cut in the groove. As these broaches 
are so frail, the load must be at a minimum and the 
chip very light, that is, approximately 0.0002 in. 
All broaches are positively held in the broach pull- 
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er while being pulled and the barrel fixture is geared 
to a positive leading bar which gives the required 
helical path to the rifling grooves. Since this set of 
broaches is used with a multiple station broaching 
machine equipped with an automatic broach handling 
device, it is imperative to have each grooving broach 
positively located in the rear puller slide head of the 
broach handling device. This is accomplished by 


making a flat on the ends of the grooving broaches. 


These flats are always made in the same relation with 
the spline teeth and assure the proper location of the 
successive grooving broaches so that they will enter 
the barrel correctly. 

For broaching rifling in cal. 0.50 machine gun 
barrels, only one type of broach is used, although the 
procedure varies depending on the equipment avail- 
able and whether the barrels are finish or rough 
reamed before broaching. Fig. 5 shows the design of 
two “pass broaches which are successfully used and 
have a very high tool life for a rifling broach. These 
tools are used with a single loading fixture attached 
to a standard horizontal hydraulic broaching machine 
having sufficient stroke. The puller is equipped with 
ball bearings to allow rotation of the broach. The 
first pass, or roughing broach, similar in design to 
the 30-cal. broach, has the first “bumper” tooth 0.003 
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to 0.004 in. larger than the maximum bore diameter 
of the barrel. This tooth insures the immediate rota- 
tion of the broach at the start of the cut. Since it 
removes a heavy chip, larger chip clearance is provided. 
The cutting edge is 2 in. from the rear end of the 
front pilot. Other teeth are 114 in. apart. It was 
found that insufficient chip room clogs oil. passages, 
resulting in poor finish and even bad tears. 


Cuts Eight Grooves At One Time 


Each button or tooth cuts eight grooves in the bar- 
rel at one time. Between the splines there are oil 
grooves for the width of the land in the barrel. These 
oil grooves are made as deep as possible. The chip per 
tooth for roughing (the first pass) is heavier than the 
chip cut by the finishing teeth of the second pass broach. 
This pilot on the second broach is 0.0015 in. smaller 
than the last cutting tooth of the first broach. This 
pilot is made with splines that fit into the rifling 
produced by the first broach and causes this broach 
to follow the original path of the rifling. 

Rough and finish pass broaches have chip breakers 
in the first four teeth. The three remaining cutting 
buttons are finishing teeth and have no chip breakers. 
The chip breakers serve two purposes—they decrease 
the chances of tear to a negligible minimum by re- 























Section through front Section through 
pilot both first,and first tooth,first 
second pass pass only 





and tooth No.3 first pass and second pass 





i Cee 
Front 1 2 : 4 5 6 7 Rear 
pilot pilot 





' 0.5042 0.5090 

2 0.5052 0.5094 

3 0.5060 0.5098 

a 0.5068 0.5102 

5 0.5076 0.5106 

‘ 6 0.5080 0.5110 
Section through teeth 7 0.5080 0.5110 


No.2 and 4 both first Rear Pilot 0.4998 0.4998 
and second pass 





Section through teeth Section through teeth Section through rear 
No.l and 3 second pass _No.5,6,and7 bothfirst pilot, both first and tooth 
second pass 





First Pass Second Pass 
TOOTH NO.  pifling (Ist) _ Rifling (Fin.) 





Front Pilot 0.4998 0.5065 





Tolerance +0.0000 —0.0002 








Section along any 












Fig. 5—For rifling cal. 0.50 machine gun barrels two-pass broaches of this design are used. These tools 
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are used with a single loading fixture attached to a standard horizontal hydraulic broaching machine 
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Front 


pilot 





Section showing 
nicks on teeth. 
First pass 
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Section showing 
gutter grooves all 
teeth. Second, third 
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Section through 
front and rear 
pilots. Third 
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and fourth pass 





Section through 
front and rear 
blanks. Fifth pass 


Section along any 
tooth. All passes 





and fourth pass 


th hs 


End view of broach. 
First and fifth pass 


7 8 9 10 i 12 Rear 
pilot 
First Pass Second Pass Third Poss Fourth Poss Fifth Poss 
TOOTH NO. gore (Rough) Rifling [Ist] Rifling (2nd) Rifling (Fin.) Bore (Fin.) 
Front Pilot 0.4940 0.4968 0.5010 0.5050 0.4940 
1 0.4960 0.4992 0.5032 0.5072 0.4989 
2 0.4964 0.4996 0.5036 0.5076 0.4992 
3 0.4968 0.5000 0.5040 06080 0.4995 
a 0.4972 0.5004 0.5044 0.5084 0.4998 
5 0.4976 0.5008 0.5048 0.5088 0.500! 
6 0.4980 0.5012 0.5052 0.5092 0.5004 
7 0.4984 0.5016 0.5056 0.5096 6.5006 
8 0.4988 0.5020 0.5060 0.5100 0.5008 
9 0.4988 0.5024 0.5064 0.5104 0.5010 
10 0.4988 0.5028 0.5068 0.5108 0.5012 
Tt 0.4988 0.5032 0.5072 0.5112 0.5012 
12 0.4988 0.5032 0.5072 0.5112 0.5012 
Rear Pilot 0.4940 0.4940 0.4940 0.4940 0.4940 





Tolerance +0.0000 —0.0002 All Teeth 
Tolerance +0.0000 —0.0005 Front and Rear Pilot 








End view of broach. Second, 
third and fourth pass 
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Fig. 6—Five passes rifling broaches for cal. 0.50 barrels are similar in design to those used in the two-pass 


method. Most barrels of this size are produced by these broaches on multiple station equipment 





moving a much narrower chip and they reduce the 
load. The reduction in load permits a smaller body 
diameter between the buttons, which in turn provides 
more chip room, making it possible to space the but- 
tons closer and keep the total length of the broach 
shorter. As a result, no breakage of the broach was 
experienced in service. Nevertheless, there is a safety 
plug made of drill rod, left soft, so it will break 
before the broach. 

The largest percentage of cal. 0.50 barrels are 
broached on multiple station broaching equipment, 
using a set of five broaches, of the same design as for 
cal. 0.30 barrels. Design of this set is practically the 
same as a two pass set, except for some details, such 
as tooth spacing, pilots and absence of “bumper” 
tooth. These variations do not reflect,on the principle 
of the design, but were required due to the type of 
equipment used. 

Cutting Speed. It is a fact that screw type broach- 
ing machines especially designed for this class of work 
are limited in their rate of speed, and as a rule 12 
ft. per min. is the maximum speed. The multiple 
station machine broaching several barrels simultane- 
ously is also limited in its cutting speed of 7 or 8 
ft. per min. This is inherent in the construction and 
design, due to the multiplicity of units requiring 
slow movements. However, companies which con- 
ducted their own investigations and developed the de- 
sign of two pass broaches found that 25 to 30 ft. 
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per min. is the most desirable speed, provided other 
conditions and requirements are met. 

Coolant. Several coolant mediums are used for 
broaching rifling with equal success. The object is 
to obtain a fine, smooth finish, eliminate build-up edge 
and tear, and increase the life of the broaches. Some 
manufacturers of barrels, especially in Canada, are 
using 89.25 percent mineral oil and 10 percent lard 
oil, with 0.75 percent sulphur added. In the United 
States, very good results are obtained in broaching 
rifling with lard oil heated to 120 deg. F. The 
coolant is delivered in multiple station equipment 
under 150 lb. per sq. in. pressure, while in the single 
type fixture best results were obtained when the 
pressure was raised to 600 pounds for broaching cal. 
0.45 pistol barrels and up to 900 lb. per sq. in. for 
broaching cal. 0.50 machine gun barrels. 

Broach Sharpening. There are several makes and 
types of equipment available for resharpening rifling 
broaches. In principle, all machines are alike, having 
a high speed tilting spindle head with micrometer ad- 
justments and equipped with several steady rests to 
control runout of the broaches. The sharpening is 
done by grinding the face of the teeth, removing from 
0.001 to 0.003-in. material, using Norton 3729-0- 
L8L grinding wheels, 2 in. diameter, 1/16 in. thick, 
tilted to 45 deg. This gives a hook angle of 12 to 15 
deg. and the proper radius fillet at the root diameter. 
Since the second grooving broach follows the 
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rifling, with the front pilot being 0.001 to 0.0015 in. 
smaller in diameter than the last tooth of the pre- 
ceding broach, it is important to maintain this rela- 
tionship when resharpening. Since the cutting teeth 
decrease in size with sharpening, the pilot of the fol- 
lowing broach may stick in the barrel. This would 
cause breakage of the broach or safety plug and there- 
by interrupt production. 

Restepping or Resizing Broaches. Restepping 
broaches converts wornout large-size broaches into 
the next smaller size for the same caliber barrel. 
When the two pass method is used, it only requires 
procurement of the second pass or finish broach. 
When this broach becomes undersize, it is reground 
on each cutting button, with the front and rear 
pilots reduced to conform with the drawing of 
the first pass broach. This is usually done on a 
universal grinder, using several adjustable steady 
rests supporting the broach on the round portion 
between the buttons. This method assures concen- 
trically reground buttons. It has been found that an 
80-grit wheel produces a very fine smooth finish. 


Manufacturers using the multiple station machine 
equipped with a set of five broaches are compelled to 
add at least two new broaches, a No. 4 finishing 
groove broach and a No. 5 finish bore broach. The 
undersize No. 4 broaches are converted to No. 3’s 
and the undersize No. 3’s are reground to No. 2’s, 
whereas the No. 5 broaches can be converted by re- 
grinding to No. 1’s. 

Inspection of Broaches. It is imperative that every 
broach, whether it is new or after it has been re- 
ground or resharpened, must be carefully inspected as 
to size of the pilots and cutting buttons. Uniformity 
of the step per tooth requires special attention. The 
importance of having uniform chip removal by each 
tooth is well recognized as a factor which might 
cause poor finish, eccentric rifling, unusually quick 
dulling, or even breakage. The front of the cutting 
tooth, the clearance angle and even the round sec- 
tion between the buttons must have a fine, smooth 
surface. Visual inspection of the cutting edges and 
other surfaces is done under a 20-power binocular 
type microscope. 








«a 


Fig. 7—Typical of grinding equipment used to sharpen rifling broaches is this machine with high-speed 
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tilting spindle head, micrometer adjustments and steady rests to control run-out 
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Broaching Rifling Difficulties. Although the de- 
sign of rifling broaches has been established and is 
successfully used, it does not mean that trouble is en- 
tirely eliminated in converting from the conventional 
method of rifling to broaching. Broach rifling opera- 
tion should not be considered as any ordinary pro- 
duction operation. It is a very delicate operation and 
requires especially trained personnel, and should be 
constantly under the close supervision of the Tool 
Engineering Department. 

Experience has taught that difficulties may de- 
velop from the following: 

1. Poor broaches, as far as finish, hardness, accu- 

racy and uniformity of stepping are concerned. 

2. Lack of sharpening and 

measuring equipment. 
Slow cutting speed used, either du to limita- 


suitable grinding, 


tion in existing equipment or failure to try 
higher speeds. 

Variation in hardness of barrels. 

Lack of personnel with the ability to compre- 
hend the problems of barrel broaching. 


Average Broach Life. The experience of several 


manufacturers of cal. 0.50 barrels indicates that on 
an average 80 barrels can be finished per broach sharp- 
ening. The number of sharpenings or grinds varies 


from 18 to 25, depending on various conditions such 
as skill of tool grinder, finish obtained, hardness of 
the material broached and the accuracy with which 
the broach is ground. It is safe to assume that each 
broach can produce at least 1500 barrels. 


Economical Advantages 


Economical advantages of broaching rifling in gun 
barrels in comparison to the conventional method of 
rifling, using hook cutters, can be seen from the fol- 
lowing actual records of manufacturing cal. 0.50. 
BMG barrels for several months. One operator usu- 
ally runs five spindles of rifling machines, producing 
one barrel every 0.103 man-hour and 0.451 machine- 
hour. The labor qualification required for this kind 
of work being quite high, the rate averages about 
$1.10 per hour. Direct labor cost per barrel is then 
$0.1133. The cost of a hook cutter is $5 and each 
cutter averages 60 barrels. Therefore, the cutter ex- 
penditure is $0.0833 per barrel. 

The expenditure on broaches per barrel varies with 
the number of broaches used. The cost of each new 
individual rifling broach for a cal. 0.50 barrel is $97. 
Facilities. using multiple station equipment have to 
add at least two new broaches to the set in operation 
to put them in new condition. This would make a 
cost of $0.1291 per barrel for perishable tools. How- 
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ever, in the case of a single station fixture using only 
two passes, replacement of one broach is required. 
Therefore, the cost of tools per barrel is only one- 
half of that amount, or $0.0646. 

As stated above, by using two pass broach equip- 
ment with a single station fixture, the broach expendi- 
ture is only $0.0646. However, since the cutting speed 
is 25 feet per minute, two operators are necessary to 
minimize machine idle time. They produce 25 barrels 
per hour, which is equivalent to 0.08 man-hour and 
0.04 machine-hour. Applying the same rate of pay, 
that is, $1.10 per hour, the direct labor cost of broach- 
ing the rifling is $0.088 per barrel. 


Scrap Loss Reduced 


In order to determine more closely the true savings 
derived from broaching rifling in gun barrels, it is 
necessary to consider the human element. This is 
usually shown in the amount of scrap produced, and 
the value of the barrel up to the broaching operation. 
The Canadian Machinery & Manufacturing News 
reports the experiences of the John Inglis Company 
in broaching 46,000 barrels, averaging 0.6 percent 
against 5 percent scrap in previous years when the 
conventional method of rifling was used. The value 
of the barrel up to the broaching operation is $12. 
This is in line with the experience of one United 
States manufacturer, whose records show that in 
broaching 18,586 barrels, only 41 were scrapped, 
which is equivalent to only 0.2 percent, whereas the 
regular run of scrap by the conventional method is 
6 percent. 

Suppose a manufacturing facility working 20 hours 
a day is charged to produce cal. 0.50 BMG barrels 
at the rate of 1000 a day. What saving will be de- 
rived in adopting the new method of rifling by broach- 
ing? As shown above, the total cost of broaching 
each barrel, including direct labor and tool cost, is 
$0.1526. Therefore, the cost of 1000 units will be 
$152.60, plus 0.2 percent of scrap, which is equiva- 
lent to two barrels per day or $24, making a total 
cost of $176.60. This would require two machines 
and eight operators. ; 

Now let us analyze the conventional method of 
rifling. Direct labor and tool cost as shown above 
is $0.1966, and, therefore, the cost of rifling 1000 
barrels by the hook cutter method will be $196.60, 
plus 5 percent of scrap, which is equivalent to 50 
barrels, or in value $600, making a total cost of 
$796.60. This would require 11 operators and 12 
two-spindle rifling machines. Thus there is a saving 
in manpower and cost and savings in floor space, 
machine maintenance and power requirements. 
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The Working of 
CAST COPPER-BASE 


N almost infinite number of dif- 

ferent copper-base casting alloys is 
possible. A special committee organ- 
ized in 1929 by the American Society 
for Testing Materials made a survey 
of the copper-base alloys then used for 
making castings. More than 600 so- 
called “common” alloys were found to 
be in use, in addition to many special 
compositions generally classified as 
high-strength alloys. Ten years later, 
the Non-Ferrous Ingot Metal Institute 
found that over 
bronze ingot metal alloys were still 
in use, but that 23 alloys represented 
over 80 percent of the tonnage of 
copper-base alloy castings e in 
American foundries. 

These 23 alloys, as well as a num- 
ber of others which have important 
industrial uses, are listed in the accom- 
panying tabulation of chemical com- 
position and physical properties. They 
have wide use and serve to indicate 
the range of properties which can 
be obtained by variations in the alloys. 

Copper-base alloys, whether used in 
cast or wrought form, may be divided 
into three general groups. These 
are the nearly-pure copper alloys 
, which may not have over two percent 
total of elements other than copper, 


100 brass and: 


ALLOYS 


the brasses and the bronzes. The 
brasses include the copper-base alloys 
containing an ay thereny amount of 
zinc while the bronzes include the 
copper-base alloys containing alloying 
elements other than zinc and in sufh- 
cient amounts to be predominant over 
the zinc in the alloy. The brasses 
generally are used where economical, 
moderately corrosion - resistant mate- 
rials are called for. The bronzes usu- 
ally have strength and hardness values 
higher than those obtained with the 
brasses, except the so-called manganese 
bronzes, and are used where strength 
and wear resistance are neéded in 
addition to corrosion resistance. 

The physical and mechanical prop- 
erties of castings made from a copper- 
base alloy are the combined result of 
the composition of the alloy, the 
cleanliness of the metals which form 
the alloy and the procedures followed 
in the foundry making the castings. 
Proper melting, pouring, gating, vent- 
ing, feeding and cooling techniques are 
essential if good castings are to be ob- 
tained. Strength, ductility, hardness 
and other mechanical properties vary 
to some extent with the grain size 
existing in the finished casting.. Gen- 


erally, coarse-grained castings have 


lower properties than do those with 
fine-grained structures. For a given 
alloy, grain size is dependent princi- 
pally on the rate with which the cast- 
ing is cooled, and this is influenced 
by many variables. Castings made in 
metal or “chill” molds, and centri- 
fugally cast parts, will be found to 
have higher property values than do 
sand castings made from the same 
alloy. 

Because of the present strategic im- 
portance of copper, tin and some of 
the other elements essential to a num- 
ber of the copper-base alloys, a num- 
ber of alternate specifications for cop- 
per-base casting alloys have been de- 
veloped by the American Society for 
Testing Materials, various government 
agencies and others. These alternate 
alloys have not been included here. 
However, their machining character- 
istics are in general similar to alloys 
in the same class which have com- 
parable mechanical properties. In this 
connection, it is possible to conserve 
both copper and tin by substituting a 
manganese bronze or an aluminum 
bronze for a tin bronze where this 
can be done. Usually equal or su- 
perior service qualities can be obtained 
through such substitutions, 
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COPPER 

High conductivity copper, having a 
minimum of 99.85 percent copper, with 
small allowable percentages of tin, 
lead, zinc, iron, antimony, silicon, 
phosphorous and magnesium is used 
principally for castings requiring high 
electrical conductivity, some of which 
require high thermal conductivity as 
well. Where high thermal conduc- 
tivity is of more importance than high 
electrical conductivity, lower copper 
contents are permissible. 

In recent years a number of high- 
conductivity copper alloys have been 
developed which make possible com- 
binations of high strength with high 


conductivity, together with better cast-" 


ing characteristics than those shown 
by pure copper. These alloys depend 
for their high mechanical and con- 
ductivity properties on the proper solu- 


tion and precipitation heat-treatments. . 


One of these has approximately 99.12 
percent copper, 0.08 percent silicon and 
0.80 percent chromium. When prop- 
erly heat-treated, this alloy has a ten- 
sile strength of 52,000 Ib. per sq. in., 
a yield strength of 35,000 Ib. per 
sq. in., an elongation of 18 percent 
in 2 in., a hardness of 100 Brinell, 
and an electrical conductivity of 85 
percent (1.A.C.S.). Another has about 
97.00 percent copper, 2.60 percent co- 
balt and 0.40 percent beryllium. When 
heat-treated, this second alloy has a 
tensile strength in the neighborhood 
of 90,000 Ib. per sq. in., a Brinell 
hardness about 220 and an electrical 
conductivity of 45 percent. The heat- 
treatments for these alloys usually in- 
volve heating for one hour at about 
1650 F., quenching to room tempera- 
ture in water, then reheating to about 
930 F. for one to five hours. Cool- 
ing from the draw may be in air. 


BRASS 

Copper- rich copper-zinc alloys, 
generally referted to as brasses, havé 
good strength, excellent resistance to 
corrosion, and high ductility and mal- 
leability. All of the binary copper-zinc 
alloys are machinable, with machin- 
ability increasing as the copper con- 
tent decreases. Those with from 55 
to 63 percent copper are considered 
to have the best machining character- 
istics. The brasses which contain lead 
machine easier than the binary brasses. 


RED BRASS 


Brasses having from 2 to 8 per- 
cent zinc, less tin than zinc, and 
under 0.5 percent lead are known as 
red brasses. These alloys have little 
industrial use in cast form. How- 
ever, when they contain lead in quan- 
tities over 0.5 percent, such alloys are 
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well known as casting metals. They 
ate “free- machining,” ‘have fair 
strength and soundness, but are sub- 
ject to season cracking. Long expo- 
sure to temperatures over 450 F. 
causes embrittlement. 

Best known of the leaded red 
brasses is the 85-5-5-5 alloy, also 
known as “Ounce Metal.” . This al- 
loy is a fairly stiff material formerly 
much used for bearings. Today it is 
used for low pressure valve bodies, 
small pump casings and impellers, 
small gears, pipe and oil line fittings, 
trolley line parts and fire equipment 
fittings. Because it is close-grained, 
it is much used for castings that must 
withstand hydrostatic pressures up to 
about 350 Ib. per sq. in. 

The commercial red brass alloy is 
a ae casting alloy that 
has slightly better machining char- 
acteristics than does the 85-5-5-5 alloy. 
It is used for air, gas and water line 
fittings, pumps and pump bodies, rail- 
road catenary and overhead fittings, 
carburetors, valves, injector bodies, 
plumber’s specialties, and hydraulic 

ressure castings. It is a satisfactory 
aring metal for light loads. 


SEMI-RED BRASS 


Semi-red brasses have from 8 to 17 
percent zinc, less than 6 percent tin 
(usually less tin than lead), and less 
than 0.5 percent lead. Leaded semi- 
red brasses have the same basic com- 
position, but have a lead. content 
greater than 0.5 percent. The former 
alloys are used but little in cast form, 
while the latter are widely used. SAE 
specification 44 and Federal Specifica- 
tion QQ-B-661 call for a brass hav- 
ing a nominal composition of about 
85 percent copper and 15 percent zinc, 
with small allowable porcenteae of 
iron and lead. This alloy is used in 
the automotive industry for water line 
fittings which are to be brazed. It 
starts to melt at about 1870 F. 

“Valve Composition” brass is a 
leaded semi-red brass alloy having a 
nominal composition of about 81 per- 
cent copper, 3 percent tin, 7 percent 
lead and 9 percent zinc. Like the 
leaded red brass alloys, this metal is 
used ies for low pressure 
valves and fittings, general hardware 
ras. ornamental castings, and 
plumbing supplies and fittings. A 
companion alloy is one containing 
approximately 76 percent copper, 3 
percent tin, 6 percent lead and 15 

rcent zinc. This alloy is employed 
in the manufacture of cast plumbin 
fixtures, air and gas line fittings, ind 
low pressure valves and fittings. It 
is somewhat easier to machine than 
the 81-3-7-9 alloy. 





YELLOW BRASS 


With more than 17 percent zinc, 
less than 6 percent tin, and less than 
a total of 2 percent aluminum, manga- 
nese, nickel, iron or silicon, the yellow 
brasses are cheaper than the red and 
semi-ted brasses and, especially when 
they contain more than 0.5 percent 
lead (and thus become leaded yellow 
brasses), are fairly easy to machine. 

The yellow brasses are widely used 
in the plumbing industry for valves 
and fittings, and in industry generally 
for small gears and machine parts. As 
the percentage of copper is decreased 
in these alloys, with a corresponding 
increase in the zinc content, the 
Cap of the metal is raised and 
the ductility is reduced. Casting be- 
comes more difficult as the zinc con- 
tent is increased. Nickel has a bene- 
ficial effect on these alloys, and up 
to 3 percent can be used to advantage. 
As with other copper-base casting al- 
loys, the use of lead in these illoys 
improves SP ipa ns considerably. 
These leaded yellow brass alloys are 
used to advantage in castings for 
valves and fittings, hardware fittings, 
ship trimmings, radiator parts, bat- 
tery terminals and orrnamental cast- 
ings. They are not recommended for 
use when subjected to internal pres- 
sure. 


HIGH-STRENGTH 
YELLOW BRASS 


The high-tensile yellow brasses con- 
tain more than 17 percent zinc, less 
than 6 percent tin, less than 0.5 per- 
cent silicon, less than 0.5 percent 
lead, and ovet 2 percent total of alu- 
minum, manganese, tin, nickel, and 
iron. Leaded high-tensile yellow brass- 
es have the same composition, except 
that the lead content is more than 
0.5 percent. These alloys, commonly 
known as manganese bronzes, have 
high strength, good resistance to salt 
water corrosion and to the corrosive 
attack of a limited number of other 
mediums. Creep tests show | that 
they should not bé used at elevated 
temperatures. They are used for ma- 
rine propeller hubs and blades, gas 
engine bases and frames, valves, valve 
stems, pump bodies, hydrostatic ele- 
ments, lever arms requiring high 
strength, and other applications requir- 
ing a metal that must withstand exces- 
sive wear, heavy shocks and impact 
loads, high compression, vibrating 
loads and heavy rolling contact where 
lineal speeds do not exceed 250 ft. 

f min, 

Manganese bronzes are available in 
two groups of alloys; a. low-tensile 
series, like the No. 70,000-30 alloy 
and a high-tensile series like the No. 
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CLASSIFICATION OF CAST COPPER-BASE ALLOYS 
(Based on A.S.T.M. Standard B119-40T) 








CLASS ADDITION ELEMENTS REMARKS 
Copper 
OPPER Not over 2 percent total of arsenic, zinc, cadmium, Sooteeteme Soave: setins, pare cute, daeei- 
“ silicon, chromium, silver, or other elements. dized copper and slightly yed copper. Some of 
these alloys can be precipitation hardened by proper 
heat-treatment. 
Brasses 
RED BRASS Zinc, 2 to 8 percent. Tin less than zinc. Lead less Alloys in this class without lead seldom used in 
| than 0.5 percent. . foundry work. 
LEADED RED BRASS Zinc, 2 to 8 percent. Tin less than 6 percent, usually Commonly wot es oe Have found 
less than zinc. mages =n hp egy May be fur- and machining ch resteretesn. for atone 
ther modified by addi castings, small gears, pipe fittings, cotens and pumps, 
SEMI-RED BRASS Zinc, 8 to 17 percent. Tin less than 6 percent. Lead Alloys in ag class without lead seldom used in 
; less than 0.5 percent. foundry work. Used in the automotive industry for 
: ! Silents aechis qlaine blibnate toteeereeea. 
; LEADED SEMI-RED BRASS Zinc, 8to 17 percent. Tin less than 6 percent. Lead Commonly used foundry alloys. Inexpensive alloys 


YELLOW BRASS 


LEADED YELLOW BRASS 
HIGH-STRENGTH YELLOW 
BRASS 

LEADED HIGH-STRENGTH 
YELLOW BRASS 

, SILICON BRASS 


TIN BRASS 
TIN-NICKEL BRASS 


NICKEL BRASS 


LEADED NICKEL BRASS 


over 0.5 percent. May be further modified by 
addition of nickel. 

Zinc, over 17 percent. Tin less than 6 percent. 
Under 2 percent tota] aluminum, manganese, nickel, 
iron or silicon. Lead less than 0.5 percent. 
over 17 percent. Tin less than 6 percent. 
Under 2 nt total aluminum, manganese, nickel 
over 0.5 percent. 


Zinc, over 17 percent. Tin less than 6 percent. 
Over 2 percent total aluminum, manganese, 
nickel and iron. Silicon under 0.5 percent. 
under 0.5 percent. 

Zinc, over 17 percent. Tin less than 6 percent. Over 
2 percent total aluminum, manganese, tin, nickel and 
iron. Lead over 0.5 percent. 


Over 0.5 percent silicon. Over 3 percent zinc. 


Over 6 percent tin. Zinc more than tin. 
Over 6 percent tin. Over 4 percent nickel. Zinc 
more than'tin. 


Over 10 t zinc. Nickel in amounts sufficient 
to give white color. Lead under 0.5 percent. 


Over 10 ape zinc. Nickel in amounts sufficient 
to give white color. Lead over 0.5 percent. 


Bronzes 


suitable for low-pressure valves, plumbing fixtures, 
‘ornamental castings, hardware fittings and air valves. 
Commonly used foundry alloys. Used by plunbing 
industry for valves and fittings, and for making 
small gears and machine parts in other industries. 
Commonly used foundry alloys. Free machining 
— be yr for £ dhag inn Begg nne ny ship trimmings 
valves and fi tor parts and ornamenta 


Commonly used foundry alloys under name of 
a Bronze” and various trade names, 
igh strength and are resistant to sea water 


Commonly used foundry alloys. Lead content 
improves 7 meray ong at expense of physical pro- 
perties. Difficult cast because of aluminum 
reaction with lead. 


Commonly used foundry alloys. Fair resistance te 
corrosion and Seat “vemopes 96: aeere pecan 
Should not be used for bearings, nor in contact wii 


ailsae te deeb ct skids acih ol esate Lous: 
Alloys in this class seldom used in foundry work. 


Commonly used foundry alloys. Sometimes called 
“Nickel Silver” or “German Silver’. Have white 
color and moderate corrosion resistance. Machines 


Commonly used foundry alloys. Sometimes called 
“Leaded Nickel Silver” or “German Silver.” Used 
for pump parts, marine hardware and fixtures. 









P TIN BRONZE Bw 2 to 20 percent. Zinc less than tin. Lead under Commonly used foundry alloys. Non-leaded tin 
t 0.5 percent. May be further modified by addition bronzes have ———, poor machinability. Cast- 
of some nickel or phosphorus, or both. ings used for valves and steam fittings, worm gears, 
" and for highly loaded, low speed bearings. 
{ LEADED TIN BRONZE Tin, up to 20 percent. Zinc less than tin.’ Lead Commonly used foundry alloys. Addition of lead 
over 0.5 ent, under 6 percent. May be further improves * ohingny. hydraulic a tight- 
” modified by addition of some nickel or phosphorus, ness and none qualities. Used for valves, gears, / 
t or both. poy in gy pumps and high-duty bearings used 
n HIGH-LEADED TIN BRONZE =. up to 20 . Zinc less than tin. Lead over Commonly used foundry alloys. Better suited for 
6 percent. ay be further modified by addition of high speed bearings than tin bronzes with lower 
y some nickel or phosphorus, or both. lead content. These alloys machine easily 
LEAD BRONZE Lead over 30 percent. Tin under 10 percent. Zine Used for applications. Suitable for 
4 less than tin. ennace hare lances is intermittent. D> not 
it have a sufficient strength for high compressive loads. 
e Some of these alloys used for packing in 
i steam engines. 
C NICKEL BRONZE Nickel over 10 percent. Zinc less than nickel. Tin pen yg Ramee 3 foundry alloys. Sometimes called 
t under 10 percent. Lead under 0.5 percent. “Nickel iver” or “German Silver.” Used for 
| valves, pumps and fittings for marine service. Have 
d good resistance to sea water corrosion. 
LEADED NICKEL BRONZE Nickel over 10 percent. Zinc less than nickel. Tin Commonly used foundry alloys. Sometimes called 
L- under 10 percent. Lead over 0.5 percent. “Leaded Nickel Silver” or “German Silver.” Better 
s Saitas Gna iiew coma tabs conlian dike 
ves ve sea marine ‘ 
e equipment and hardware. 
>. ALUMINUM BRONZE Aluminum, 5 to 15 percent. Up to 10 rhe wy Suenteaiy meet frente sieve. Some may be heat- 
, with or without manganese or nickel oe then treated. Have high strength, ness, toughness 
h percent silicon. May be further modified by addi- and resistance to attack by some cnersiiiee acids, 
tion of tin. Most of these alloys retain at tempera- 
f- tures up to about 50) F. 
S- SILICON BRONZE Silicon over 0.5 percent. Not over 3 percent zinc. Commonly used foundry alloys. Some are readily 
Not over 98 percent copper. heat-treated. Sand casti are tough, str and 
ct corrosion resistant. U: for marine hardware, 
2 gears, process equipment and some muni- 
tions. j 
re BERYLLIUM BRONZE Over 2 percent + aimee or beryllium plus metals Most of these are heat-treatable. Used for 
t other than copper welding dies and for : sewers stay 
° tools. Also known to ustry as ium 
copper.” ’ 
os The above classification, based on the ns Classification of Cast Copper-Base Alloys” (A. S. T. M. Designation: B119-40T) .conatoned 
le by A. S. T. M. Committee B-5 on Copper and Co, pper Alloys, Cast and Wrought, ean in the term “copper” all alloys containi; cent 
) or more of copper, includes in the term “brass” all copper-base alloys containing an appreciable amount of zinc, and includes x, re e term 
y “bronze” all copper-base alloys containing alloying elements other than zinc din suticient amounte to predominant over the sine in 
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100,000-10 alloy. The first of these 
basically is a 60-40 brass to which 
has been added small percentages of 
aluminum, manganese and iron. It 


machines much like mild steel and will. 


take a fine finish. The physical prop- 
erties of this alloy can be regulated 
by slight variations in composition. 
The high-tensile manganese bronzes 
are recommended for castings of 
forgings that -are to be subject to high 
compressive loads and shock, and have 
been used for housing nuts, slippers, 
heavy duty trunnion bearings, turn- 
table disks, worms and worm wheels, 
and valve stems. Like the low-tensile 
alloys, they are not recommended for 
service where contact speeds are high. 
The leaded yellow brass shown as 
No. 60,000-20 manganese bronze is a 
free- machining brass having high 
strength and corrosion-resistant prop- 
erties which make it suitable for use 
as cast pump bodies, gas engine bases, 
lever arms, bearings, brackets, marine 
fittings, valve stems and the like. 


SILICON BRASS 


Silicon brass alloys are copper-zinc 
alloys with more than 3 percent zinc 
and more than 0.5 percent’ silicon. 
These alloys have fair resistance to 
corrosion and good resistance to sea- 
son cracking. They have fairly good 
machining characteristices but must be 
handled carefully in the foundry. Re- 
sistance to corrosion by some organic 
compounds is good, but the silicon 
brasses, as well as the silicon bronzes, 
should not be used in contact with 
steam or salty atmosphere. They should 
not be used as bearings, nor as steam 
fittings. Cast copper-silicon alloys are 
used for making small transmission 
line hardware, meters, valve parts 
and pump rods. 


NICKEL BRASS 


The nickel brasses, sometimes 
known as nickel silvers or German 
silvers, have more than 10 percent 
zinc, less than 0.5 percent lead and 
nickel in amounts sufficient to give 
a white color. The leaded nickel 
brasses have essentially the same com- 
position, with lead over 0.5 percent. 
They cast and machine easily, are rela- 
tively low in price, and are used where 
the combination of permanent white 
color and moderate corrosion resistance 
is required. The nickel silvers find 
use in the manufacture of parts for tex- 
tile and laundry machinery, dairy 
equipment, marine hardware and 


plumbing fittings. An alloy known as 
Parsons’ Turbadium” containing 47 
to 52 percent copper, 40 to 46 per- 
cent zinc, and 1.0 to 2.5 percent nickel 
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is used for pump impellers, turbine 
runners,-buckets for water wheels and 
other parts subject to erosive action 
by water not contaminated by acids. 
It has a tensile strength of 65,000 
to 75,000 Ib. per sq. in., an elonga- 
tion of 15 to 18 ent in 2 in., and 
has a Brinell hardness of about 90. 


TIN BRONZE 

The tin bronzes are divided into 
three groups, according to their lead 
content. All have up to 20 percent 
tin, with less zinc than tin. The plain 
tin bronzes have less than 0.5 percent 
lead; leaded tin bronzes contain 
from 0,5 to 6 percent lead; and the 
high-leaded tin bronzes have more 
than 6 percent lead. Any of these 
alloys may be modified by the addi- 
tion of some nickel or phosphorous, 
or both. In fact, many of the so- 
called phosphor bronzes and nickel 
bronzes belong in this group. Copper- 
tin alloys without lead have poor 
machinability; lead frequently is add- 
ed to obtain free-machining qualities 
and to insure hydraulic pressure tight- 
ness of the castings. 

An increase in tin improves the 
hardness of a tin bronze and decreases 
its ductility. The addition of zinc to 
such an alloy has the same effect as 
tin, but to a lesser degree. Nickel 
may be added in amounts up to 2 per- 
cent to increase density. Iron de- 
creases the wear resistance of these 
alloys; it is objectionable because of 
its tendency to produce hard spots. 
Zinc acts as a deoxidizer, but phos- 
phorous is preferable for this pur- 

se when the alloy is to be used 
or bearings. , 

One of the oldest tin-bronzes used 
for bearing purposes, and commonly 
known as “Admiralty Bronze” or 
“Gun Bronze” because it was the al- 
loy employed for the casting of guns; 
the 88-10-2 or G bronze today is 
used primarily for structural purposes 
where corrosion resistance is needed, 
for making valves and steam fittings 
for use at temperatures under 500 F., 
for making worm gears, and for 
bearings carrying heavy loads which 
run at low speeds. It is subject to 
internal shrinkage and care should be 
taken when designing parts as crack- 
ing is likely where heavy and light 
sections join. 

The 88-8-4 modified gun metal 
bronze has properties similar to those 
of the 88-10-2 alloy. Both of these 
alloys when cast have a fine-grained 
exterior surface that will take a fine 
i. Castings of these. alloys may 

annealed to correct leaks caused by 
interdendritic unsoundness in castings 
that are subjected to hydrostatic pres- 








sute, to relieve casting stresses or to 
improve ductility. .The usual anneal- 
ing cycle consists of heating at 1400 
F. for one hour or more per inch 
of wall thickness and then cooling in 
air. To prevent distortion, castings 
so treated should not be removed from 
the furnace before they have cooled 
to 500 F. or less. Such a treatment 
should not be used if the castings are 
to be employed for bearings, as it 
changes the structure from heterogen- 
eous to homogeneous by changing the 
two-phase crystal structure to a single- 
phase Alpha structure. 

“Gear Bronze” or “Stone’s English 
Gear Bronze” is similar in structure 
to the 88-10-2 Admiralty Bronze, the 
only real difference being in the quan- 
tity and character of the delta or hard 
copper-tin constituent. It is espe- 
cially suitable for heavy duty bearings, 
spur and bevel gears, worm gears, jack 
nuts and similar applications where 
heavy loads must be carried. Machin- 
ing qualities of sand castings are about 
the same as for the 88-10-2 alloy. 
Chill castings machine more freely, as 
there is not the tendency to tear 
found in the sandcast metal. 

The so-called 5 percent Nickel 
Bronze is of particular interest because, 
as sand cast, “it possesses physical 
properties superior to those generally 
shown by the 88-10-2 tin bronze 
and, in addition, can be heat-treated 
to provide a higher range of proper- 
ties. Technically, this alloy is a tin 
bronze, since it has less than the 10 

rcent of nickel required for a nickel 

tonze. Recommended treatment is 
to heat for about five hours at 1400 
F., quench in oil, then heat for: five 
hours at 500 F. and air cool. Lead 
in quantities as great ‘as 0.01 percent 
will retard age hardening. . In the 
age-hardened condition, this alloy is 
used for heavy-duty worm gears and 
similar i where considerable 
shock and impact loading are to be 
experienced. It has high corrosion 
resisting properties. 


LEADED TIN BRONZE 
Leaded tin bronzes, containing up to 
20 percent tin, with less zinc than 
tin, and from 0.5 to 6 percent lead, are 
available in a wide range of composi- 
tions and properties. The well-known 
Babin Sage M” or “Valve Bronze” 
is used for steam pressure castings and 
valves employed at temperatures up to 
about 550 F., gears, carburetors, oil 
poms, high duty bearings, and valve 
ies subject to medium high pres- 
sure. This alloy has good casting 
properties and machines readily. It is 
mot a good bearing bronze, since it 
does not have enough tin to form 
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the necessary copper-tin hard crystals 
and not enough lead to be classified 
as a soft lead bronze. 

Where wear resistance is an essen- 
tial property, 87-10-1-2 commercial 
bronze sometimes referred to as “lead- 
ed Gun Metal’ is used for high-duty 
bearings. This alloy is a modification 
of 88-10-2 Admiralty Bronze, and it 
is structurally similar to that metal, 
except for a showing of lead particles 
throughout the matrix. The 2 per- 
cent lead content gives it better wear- 
ing and anti-frictional properties. High 
speed with low lubrication will result 
in scoring when this alloy is used for 
bearings; it is better adapted for low- 
speed, heavily-loaded y iggeaney It 
is a good gear bronze, has been used 
for pump pistons, valves, expansion 
joints, steam pressure castings and 
valves, and for automobile bushings. 
It machines more freely than Admir- 
alty Bronze. 


HIGH-LEADED TIN BRONZE 
Containing more than 6 percent 
lead, the high-leaded tin bronzes are 
more plastic than the tin bronzes and 
hence are more suitable for high speed 
bearing applications. The greater the 
amount of lead, and the lower the 
tin content, the higher the shaft speeds 
that can be used without danger of 
bearing seizure. Best known of these 
alloys is the 80-10-10 alloy developed 
by Alexander Dick of England in 
1870 and first used on the railroads 
of that country and the United States. 
The copper contains some dissolved 
tin, a hard compound of tin and cop- 
per—and spots of pure lead scattered 
throughout the whole. It is one of 
the strongest and hardest of the lead 
bronzes and is good for bearing appli- 
cations where lubrication is doubtful 
but not consistently poor.. The alloy 
casts well in thin and moderate sec- 
tions, but in heavy sections there may 
be unsound sections caused by shrink- 
age and gas. It machines well and 
can be broached without cracking, 
The 83-7-7-3 high-lead tin bronze 
is similar to the 80-10-10 alloy, and 
is- generally considered as a general 
utility bearing bronze. Its frictional 
and wear properties are almost as high 
as those of the 80-10-10 alloy, al- 
though its strength, hardness and re- 
sistance to pounding are much lower; 
it is suitable for bearing applications 
where heavy loads are not applet. 
Castings of this alloy are ‘sound and 
free from defects. It ranks as one 
of the best bronzes in machinability 
and broaches without difficulty. 
Small bearings, such as automobile 
bearings and Paiidaas machined by 
broaching, and backings for babbitt- 
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lined bearings, are made from 85-5-9-1 
high-leaded tin bronze. Because of 
high freezing temperature and rela- 
tively short solidification range, this 
alloy gives little trouble from shrink- 
age in casting. It machines easily and 
is inexpensive. 

A Dr. Dudley of the Pennsylvania 
Railroad developed the 78-7-15 type 
of high-leaded tin bronze bearing al- 
loy about .1892, calling it “Ex-B 
Metal.” Today, it is generally termed 
“Engine Brass” and is one of the 
most widely used alloys for locomo- 
tive rod bearings. In the automotive 
industry, this alloy is used for water 
pump bearings. The alloy is soft 
enough to permit bearings made of 
it to “conform” with errors in work- 
0 on the mating material. It 
is used in many applications where 
bearing journal speeds are high, where 
there may be slight misalignment or 
when dust and grit are present. It 
casts, well, and its machinability is 
good. 
In 1900 a patent was issued to 
H. G. Clamer for a metal known as 
“Plastic Bronze” which contained over 
20 percent lead and under 7 percent 
tin. Since then numerous alloys have 
been introduced which closely approxi- 
mate this metal, listed as 70-5-25 high- 
leaded tin bronze. Although not as 
strong as alloys containing less lead, 
these alloys have the property of self- 
alignment without too great a loss of 
strength. Such alloys are used exten- 
sively for railroad locomotive bearing 
parts, for bearings operated at high 
speed and under light or medium pres- 
sures and for bearings on equipment 
that must operate in an atmosphere 
of abrasive dust. Care must be exer- 
cised when casting these alloys to in- 
sure uniform distribution of the lead. 
These alloys machine easily, but pre- 
cautions should be taken when broach- 
ing to avoid distortion. 


LEAD BRONZE 


Copper-rich alloys containing more 
than 30 percent lead, with tin content 
less than 10 percent and with zinc 
less than tin, are classed as’ lead 
bronzes. When used for bearings, 
these alloys are suitable under adverse 
or intermittent lubrication conditions 
even with soft shafts and moderately 
high speeds. They do not have sufh- 
cient strength, however, for hea 
compressive loads. Such alloys also 


find use as metallic packing on’ piston 
tods and valve stems in steam en- 
gines and air compressors. They should 
not be used where temperatures ex- 
ceed 500 F. No attempt ‘should be 
made to broach thin-walled bushings 
made from these alloys. 


NICKEL BRONZE 


Casting alloys in the nickel bronze 
group have over 10 percent nickel, 
with less zinc than nickel, less than 
10 percent tin and under 0.5 percent 
olla for the plain nickel bronzes. 
Leaded nickel bronzes include the 
same group of alloys, but with more 
than 0.5 percent lead. The 30 per- 
cent cupro-nickel alloy is used prin- 
cipally for valve parts, pump parts, 
and fittings for marine service, as this 
Alloy has excellent resistance to sea- 
“water corrosion. The leaded nickel 
bronzes have better machining char- 
acteristics than do the oleae al- 
loys, and are used for valves and valve 
seats, marine castings, dairy and soda 
fountain parts, ornamental castings 
and hardware. They resist the cor- 
rosive action of a number of organic 
liquids, in addition to sea water. 


ALUMINUM BRONZE 

The aluminum bronzes are a group 
of copper-rich alloys of copper and 
aluminum containing up to about 16 
percent aluminum (usually about 5 
to 12 percent aluminum) with or 
without appreciable additions of other 
elements. They are characterized by 
high strength, hardness, toughness, 
and resistance to attack by corrosive 
acids. Some of the alloys can be heat- 
treated, with consequent improvement 
in their physical properties. Most of 
the aluminum bronzes maintain their 
properties at elevated temperatures up 
to about 500 F. 

As the aluminum content is in- 
creased, hardness and strength increase; 
also, the alloys develop susceptibility 
to heat-treatment. Below about 8.5 
percent aluminum, the alloys are prac- 
tically ‘‘single phase” alloys and heat- 
treatment accomplishes little or no 
improvement in properties. Increasing 
the iron content of these alloys im- 
proves hardness, but to a smaller de- 
gtee than does aluminum. Restraint 
of grain growth due to iron improves 
ductility in, castings not subject to 
heat-treatment or in those of large 
section. Additions of tin have little 
effect on resistance to corrosion; the 
tin content is kept low to prevent 
further hardening or decrease of elon- 
gation and to permit response to 
heat-treatment, 

Aluminum bronzes are lighter than 
other copper-base lloys.. Their 
strength and ductility compare favor- 
ably with steel, while the modulus of 
elasticity remains that of a copper- 
base alloy. They are more difficult to 
machine than the other brasses or 
bronzes, generally requiring frequent 
regtinding of the tools, and should 
be machined with practices generally 






129 








CHARACTERISTICS OF TYPICAL 









APPROXIMATE CHEMICAL COMPOSITION (Percent) 
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TYPICAL COPPER- 8 
BASE ALLOYS USED § 
FOR CASTINGS 5 F: 
e]dlaldls ; i : 
; & r c 2 Ps} 
Commonly Used Trade 
Names Cu Sn Pb Za Fe Sb s Al P Mao Max 
COPPERS 
High Conductivity Copper...... 99.85? 0.02! 0.02! 0.02: |........] 0.052 eran Sepa 0.02'| 0.005'|........ Note® 
LEADED RED BRASSES 
“85-5-5-5"" Composition Brass...| 85.0 5.0 5.0 5.0 0.50! 0.25! 0.25! 0.08" 0.00 0.003'| 0.01) FL... MS 
Commercial Red Brass......... 83.0 4.0 6.0 7.0 0.50! 0.25! 0.25' | 0.08! 0.00 0.003'} 0.01) Fo. petit 
LEADED SEMI-RED snasses 
“Valve Composition” Brass.....| 81.0 3.0 7.0 9.0 0.50! 0.351 0.20! 0.08! 0.00 OBO Tt O00 SG, dts... 
Leaded Semi-Red Brass......... 76.0 3.0 6.0 . | 15.0 0.50! 0.351 0.20! 0.07! 0.00 OOTP E BAR Bos ons Bocecis ss 
YELLOW BRASSES 
“Naval” Yellow Brass.......... 58.5 SB. hick once TOO A, ohiack P 0.5 i wih al dad bee clits Ce cba de #500 BA CECRWOMLLY  cotal eek Vase 
LEADED YELLOW BRASSES| 
High-C Yellow Brass...... 71.0 1.0 3.0 25.0 0.50! 0.50! 0.102 0.051 0.00 0.05! SNE Bass ve Sees cede sc c 
No. 1 Yellow Brass............ 66.0 1.0 3.0 30.0 0.50! 0.50" 0.10! 0.053 0.00 0.05! | 3de ROE. Tappan 
“60-40” Yellow Brass.......... — 1.0 10 37.85 0.50! 0.50! 0.10! 0.05! 0.15! 0.05! eat ERGO PARE Sao 
HIGH-STRENGTH YELLOW ES 
**70,000-30"" Manganese Bronze. | 59.0! 0.50! 0.25' | 39.25 0.50! 1.501 6.01! 0.05! 1.5¢! 0.03! 0.005'} 0.50! }........ 
**100,000-10” epee. PR: 63.5! 0.50! | 0.10! | 26.50 1.00! 3.50! 0.01! 0.03! 6.001 0.10! 0.005'} 4,50! }........ 
uminum 
LEADED HIGH-STRENGTH W BRA 
“60,000-20”" Manganese Bronze. .| 60.0! 1.00! 1.00! | 37.50 0.50! 1.50% 0.05! 0.05! 1.001 0.10! 9.005'| 0.50! é% 
NICKEL BRASSES . 
White Nickel Brass............ ae ee: Ae ovede a Oe 20.0 1.001 adicdiicend stm ee (eee as Fae +e 1 1.00 
LEADED NICKEL 
Leaded 12% Nickel Silver. .... 57.0 2.0 9.0 20.0 12.0 1.00! 0.25! 0.05! 0.00 0.01! 0.05! | 2 eae 
Leaded 16% Nickel Silver....... 60.0 3.0 5.0 16.0 16.0 1.00! 0.25! 0.05! 0.00 0.03! 0.05! | a Sea 
TIN BRONZES 
“88-10-2" or “G" Bronze....... 88.0 10.0 0.30! 2.0 1.00! CPD BR BA eal Ppeiyatsnp _ | ae RRO 
“88-8-4" or Modified “G” Bronze] 88.0 8.0 0.30! | 4.0 SAG GON Lo... Ap sade ok ave ieass Basho ta a Depa? - nhager 
or Gear Bronze........ 85.0 14.0 0.20! 1.5! 0.75! 0.10! OD ASCs Ahern. | Cae MaRS Sane 
or Gear Bronze.......... 88.0 11.0 0.25! La nga  SRTE SS ASRS: SRA EE SRO R CB ER Ai ae . age eee 
“g8-5-5-2” Nickel-Tin Bronze...| 88.0 5.0 0.01! | 2.0 ee SR St OCS ERIE UPPERS. MINI SER Bi oem 
LEADED TIN BRONZES 
composition M” Valve Bronze $8.0 ie 1s 4s 0.75' | 0.15' | 0.20' | 0.05! | 0.00 0.005! oon ee Oe 
} . . . 1 .15! 251 05! 1 0051 oy Reh Gageeae 
Leaded Bearing Bronze......... 87.5 10.0 2.0 oso: ; br le &. ois! 0.35! 0.05! 0.00 9.005! 0.25! 33 
Nickel Phosphor Bronge........ 86.5 11.0 1.25 OF ae io 0.30! | 0.20: |........)... SESSA veths lt ae “niet: ip ae 
Leaded Bronze......... L ile BT es, Se Te ie eee Se Sf TE SIRD Sey ieee! tec, OP Peeeee 
WIGHLEADED | Tre BRONZI/ES 
m: -10"" Lead Bronze. | 80.0% | 10.0 10.0 0.75! .50! .10! ' .08! . .003:} 9.03! | |. 
“83-7-7-3" Leaded Tin Bronze. | 83.0 | 70 | 70 | 30° | oso | ogo: | ono | goer | oo8 | oeOsTy Ooo Poses perce: 
“85-5-9-1"" Leaded Tin Bronze. | 85.0 5.0 9.0 1.0 0.50! 0.15! 0.25! 0.08! 0.00 0.003'} 9.02) Port pr: 
“78-7-15" Leaded Tin Bronze.. | 78.0% | 7.0 | 15.0 0.75' | 0.50! | 0.10: | 0.75' | 0.08: | 0.00 | 0.003'] 0.03! JorrT too tttt: 
70-5-25” Leaded Tin Bronze. . | 70.0!° 5.0 25.0 0.50! 0.50! 0.10! 0.75! 0.08! 0.00 0,003'} 9.03' Pe dl, 
LEAD BRONZES 
Soft Bearing Bronze........... 63.5 3.0 Sey pS BE Bie ice ative at ole 2 (aca S SDR AP eee (OF ey eet, + 1.004 
NICKEL BRONZES 
30% Cupro-Nickel............ 67.0 1.00! 0.05! 1.00! | 30.0. TORR (ee AO ag 0.05! Sig SR NR 1.0 0.1532 
Eel re kal ease 
ickel Bronze. ... | 64.0 4.0 4.0 8.0 20.0 1.00! 0.25! 0.05! 0.00 0.05! 0.05! 1.00' | Notes 
Leaded 25% Nickel Bronze. ....| 66.5 5.0 1.5 2.0 25.0 1.00! 0.25! 0.05! 0.00 0.10! 0.05! "ae 
ALUMINUM BRONZES 
Aluminum Bronze (Grade A) ’ hs PAS Coy 4 9.0 ‘ 0.50 
i - , 3} BS fevereceferssenss 7, Ha bien Deeteaih Neeeab O50 
Abenieaien Boones nae Www dances. BS Rees veh ive ghee Wikos cs. ik. carnecdesicss oe Oe 
eee | emma sew aes Pd Dg NROSSRRK Seen) Oh RRR Mae iene ten 0.50 
Bronze (Grade “Kage SECON A? Sescutiond RN wnt cca sha bates Oks 0.50 
Pe TOS AGMIANEE TORTS. ...1 CBO Bao oocs feos ceenucedceshevececuahscedesechesucccs dedeocns. STE ies UR ie yc con bide Ee lb cee 
SILICON BRO 
Duronze III Silicon Bronze. ... . 7.0 2.0 
Everdur 1000 NORRIE Phg cbeuiiet cane Boke ae Ge” GES tears es Ns Hes ee 
BERYLLIUM BRONZES 
Ampco Beryllium Copper. .... . 
ar A (Beryl lijum, 2.25-(2.75 percient) ....). 2... ee cf w cece pee eeees 
COPPER-BASE DIE CAST 
Yellow Brass Die Castings... .. . 0.10 0.15 
Silicon Brass Die Castings..." || Seg |. 100 | 8:00. | 82-75 Joneses deceeeceefe sees ee deceerens i . EE ID SE Ae 
BOE he RU CRY AER Valor FR tee oo ER See 
Note: Compeciion and physi 1 Maximum. “D=Poor and N = Not recommended. 
and mechanical property boar tab- : * Relative machinability ratings 


tage values 


the group of 


ys shown. 
wn 1000-kg. load on 10-mm. 









AMERICAN MACHINIST 








CAST COPPER-BASE ALLOYS 




























— vo 
> Relative 
bo 3 = § 2 ang peal 
_ 4 -~ 3 “> ’ 22> lor Welding 
. ~ : . Sr} . 
tJ ~ ~ U . - _ 
e% “ : ia A fs oe) aly Le € j E 
Ri RR] os PS [sé] Ey 18] a lac( ss | sb isle ala s| 3\a 
ae oe o|s3| 8 Bs e@}ai| gg | 2 5 g 
oo 0 5 . 4 e ’ 
a2 | 38 | $2 | 22 | 3 fg 1821 #4 d¢| #2 | 2 |G) a] 2 | 8 : 33/34 
i. eo Bo | ae |} ae | eo | oe © /Be | fé | ee | o38 sie16 2 | a0 | 85 |= 
25-30 16-19 40-50 woke Jevws 35-42 |......- 0.320 % 80 1930 c 2; A c B B A A |No 
33-46 17-24 15-35 | 12-32 9-15 55-65 10-12 | 0.317 % 13-16 | 1810-1840 | A 9; Cc D D Cc B B | No 
a 30-38 12-17 15-27 | 12-25 }....... 50-60 11-12 | 0.312 ” ae 1800 A 90 c D D c B B |No 
29-39 13-17 15-30 12-27 8-14 50-60 |....... 0.315 % 18 1750-1800 B 90 c D D Cc B B No 
: : 30-40 12-16 20-35 15-30 | 10-14 50-60 8-10 0.312 5G ds deuce. 1725-1775 B 90 ¢ D Db Cc B B No 
- 
® €0-70 20-30 20-35 | 15-30 12 109-120 20-26 | 0.303 % 20 1700-1725 B 50 B B D Cc B B |No 
30-40 11-14 25-40 | 20-40 | 11-14 40-55 8-10 | 0.307 % 15-22 | 1700-1750 B 80 Cc D D D c B |No 
NL 27-38 11-15 20-35 | 15-30 | 12-14 40-60 8-10 | 0.305 % 18-25 | 1700-1725 | B 8soi-c D D D Cc B |No 
us 35-45 14-20 15-25 | 18-30 | 13-15 50-75 J. .-+e-- 0.303 \ 20-26 | 1675-1725 B 80 c DijAD D Cc B |No 
70-88 28-40 20-35 | 20-40 | 13-15 90-1207 | 22-26 | 0.300 % 16-20 1690 A 30 B B B B D B INo 
100-120 65-90 8-18 5-18 | 15-16 170-225? | 55-65 | 0.279 Ne 10-14 | 1650-1700 A 20 B B B B D C |No 
60-78 25-40 15-30 | 15-30 | 12-14 80-95 20-26 | 0.296 | 1% | 20-24 | 1675-1725] C oircinoivoyiDic B |No 






























































45 20 SS. Lite ee $58 ands IS Te Bdenar 2000 c 30); A Cc dpi c B B | No 

30-40 15-20 10-25 | 7-20 }......:] 50-60 8 0.320 % 5-7 1832 D 70/1 ¢ DiDic B | No 

; 35-45 17-24 15-30 | 15-30 }....... 65-80 |.....-. 0.320 % 5-7 1850 D 7;¢c D D D Cc B |No 

40-45 20-25 20-25 | 20-25 | 11-12 55-65 13-16 | 0.314 % 9-11 1800 B 50; B c Cc Cc B B | No 

35-45 17-21 20-30 | 22-37 1S ne, ee RR 0.315 5 14 1800 B 50; B Cc Cc Cc B B |No 

30-35 18-23 18: Suu 12 80-100 | 14-15 | 0.310 pra 12 1800 ° 4/1 B ” Cc Cc Cc C | No 

35-45 20-25 8-15 | 18-35 12 65-80 15-17 | 9-307 % 10 1800 Cc 40; B c c c Cc Cc |No 

60-80 40-60 102 30 16-17 | 125-1907 }....... 0.305 | 36 12 1800 Bi soi}pic{;c;cCi]sB1{B {Yes 

7 36-48 16-21 25-40 | 16-33 | 12-16 60-72 12-15 | 0.315 ™% | 13-15 | 1800-1830] B 60; Cc ¢ c Cc c Cc |No 

36-46 18-26 15-25 | 12-26 | 41-16 65-80 12-14 | ¥-317 im | 10-12 | 1800-1830 | B 60; ¢c c Cc Cc Cc Cc |No 

30-40 12-18 ye peng ar 60-80 15-1, | 0.314 % 10 1800-1830 | C 60; Cc D;|;Di;|D c Cc |No 

33-40 15-23 Re ORS Eee ng ae Pe 0.316 J) ngs Se See 1800-1830 | B 60; ¢ Di/iD D Cc Cc INo 

35-45 25-28 10-15 7-15 |.......] 80-93 18-20 | 9-310 % 8-10 | 1800-1830 | B o;jcinDi voi Dic Cc | No 

27-37 15-22 6-12 | 5-11 | 9-13 $5-70 13-16 | 9-325 | 9 8-11 | 1760-1770} B:| 80}/ c | D{/|DIiDictla INo 

30-38 17-21 12-20 | 10-22 }....... 55-65 14 0.321 7 OS es 1750-1800 | B 7};c D D D c A |No 

25-36 12-17 8-24 7-25 | lv-13 50-65 12-14 | 0.321 ae 1750-1820 | C 70} Cc DdD;|;D;|D Cc A |No 

25-33 14-20 | lu-so | 8-15 | 9-13 50-60 13-16 | 0-335 3% | 10-16 | 1700-1750 | C sjc;pDiDiDdici|aA INo 

23-30 11-15 7-16 | 5-12 | 9-12 42-55 12-14 | 9.338 i ae eet 1650-1700 | C Mi CI NI NIN Cc A |No 

" WAS? Risks ci. 10.5 7.5 10.5 eS a Cee eta DS a 1650-1700 D |100}; c | N{|N {|N]pI!A INo 

A 63-66 | 32-35 | 35-40 | 4s 20 | 115-125] a5 | 0317]... ae get CUE Wek ee We ete ttn CENT APE tO Be 

3 40-60 17-30 | 17-25 | 11-22 |.......] 76-1207 |....,..] 0-320 | Bap ERATE Sere EVN fe Anos ager? ot ee Fee oe 

50-65 26-40 | 15-25 | 15-30 |.......] 120-1507 |.......] 9-320 | a ee Se FE RS an REE SKS TIE’ See RR ; 

70-87 32-38 |.22-38 | 20-36 | 16-18 | 120-2007 | 27-31 | 0.268 | "1g | 12-14 1900 c 20; B BiB |B D, D | Y¥es 

70-85 30-35 20-35 | 15-30 | 14-16 | 100-1407 | 16-20 | 0.270 | 1g | 12-15 1900 c 35 |B B/B B D | D | Yes 

75-85 35-42 10-14 | 6-10 14 159-1837 | 30 0274 1 Seces 12 1900 Cc 20/| B B |B B iD D | Y¥es 

70-80 422 1-4 0-4 13 285-3117 | 50 O258 [ict 10 1900 c is|/ BiB B}BiD | D |No 

90-100 | 43-50 3-9 3-9 20 200-235? }......: 0:275 | % 9 1900 Cc 20; B B B BipiD | Yes 

65-75 25-35 2-6 7H ey ie eae 09-029? bos. O88 |... 18-22 1900 S 21 B;i;B|B B {| D | D |No 

Ce ee 5-20 | 25-35 14 80110 j....... O78 ii. ce. 7 1814 Cc 50 |B B c Cc Cc D | Yes 

50 20 25 25 15 ee ECR 0.297 % 5.6 1832 c 50| B B Cc Cc Cc D |.No 

90-125 | 85-100 | 0-4 | 10-20 18 350-4207 |....... 0.297 uw «| «18-25 1930 c j2*|iBindic c B | N | Yes 

a 50-60 353 IMIG: bs. occnab ow inka al | BOT OMER. Wives 050% Es eee 26 1640 B 80 |; Cc DiDiDic B |No 

. 75-85 50? 10-15 | 10-15 |...«s.. ye Se eee eee 7 1650 Cc 50| B c ee aN ~ B B | No 

ed. 'With 3000-kg. load on 10-mm. (silver taken as copper), 0.15 percent 18 Maximum impurities, includ! 18 Copper plus additions. 

ng3 ball. max. iron but excluding manganese, 1. ve nidiumaheiial sandal 

es LD oad 10 Copper in - percent. achinability ec beryl- 

"of in. set. Peer be eae’ Ss total a Reienn or Mita . : lium copper shown is about twenty 

: ES i . a 14 Copper plus iron plus aluminum t in the heat-treated and 

n. 'M ium, 0.02 percent max.; Inchuding zinc. must total a minimum of 99.50 per- dened condition and about forty- 

total ents other than copper 12 Carbon, maximum percentage. cent. " five in the as-cast condition. 
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employed for steel. The various alloys 
in this group can be cast in sand or 
permanent metal molds, or in centrif- 
ugal casting machines, but are not 
suitable for cold-chamber die casting 
because of their high melting points. 

The alloy containing approximately 
86 to 89 percent copper, 9 to 11 per- 
cent aluminum and 3 to 4 percent 
iron (nominal composition; 87.5- 
3.5-9) is a general-utility aluminum 
bronze. This alloy has high strength 
and hardness with good resistance to 
corrosion by acids and mild alkalies. 
It is used for marine equipment, in- 
cluding propellers, valve seats, valve 
guides and valve stems, pickling tank 
castings and baskets, and for spur and 
bevel gears irrespective of their speed. 
It also has been used successfully for 
bearings and worm gears operating 
under heavy loads at medium speeds. 
Heat-treatment for this type of alumi- 
num bronze consists of heating the 
casting for about 30 min. at 1650 to 
1750 F., quenching in water, and then 
drawing for about 30 min. at 1050 to 
1100 F. and cooling in air. This heat- 
treatment is essential where the cast- 
ings ‘are to be subjected to a high 
working temperature. When heat- 
treated, aluminum bronzes lose duc- 
tility and. in some cases the elongation 
is reduced to zero. 

Heat-treatment also can be applied 
to the alloy having a nominal com- 
position of 89 percent copper, 10 per- 
cent aluminum and 1 percent iron. 
This alloy is resistant to mild but not 
too strong alkalies and has good phys- 
ical properties, It is used for pickling 
gaskets, spur, bevel, helical and in- 
ternal gears, stee] mill stripper nuts, 
slippers and heavy-duty feed nuts, 








valve seats, marine equipment, bush- 
ings and bearings, for welding jaws 
and for a number of high-temperature 
applications. Physical properties can 
be controlled by varying the heat-treat- 
ing procedure. 

Some of the high-aluminum bronze 
alloys have a hardness ranging from 
180 to about 350 Brinell and have ap- 
plications in metal forming dies and 
draw rings. Such tools can be cast 
close to size, thus reducing toolmaking 
time and cost, as well as making 
available the non-galling characteristics 
of the aluminum bronzes. Only the 
harder grades are suitable for forming 
and drawing die service, as these alone 
have the necessary hardness coupled 
with strength rs resistance to high 
compressive loads. Such dies require 
redressing less frequently than do steel 
dies for the same service. They are 
particularly applicable for drawing or 
forming sheet steel products, especially 
stainless steel, but are not suitable for 
drawing copper, brass or bronze sheet 
stock, and do not serve well for forg- 
ing, blanking or pinch draw dies. Th 
are used as-cast and are somewhat dif- 
ficult to machine. 

Nickel-bearing aluminum bronze 
alloys are heat-treatable, have high 
strength, resistance to shock and can 
used at elevated temperatures. They 
have good compressive strength and are 
acid resistant. They are recommended 
for their non-galling qualities and 
high fatigue values. Iron-free alum- 
inum bronze is considered particularly 
suitable for making butt and flash 
welding jaws because of its hardness 
and the fact that welding spatter does 
not adhere to it. This alloy is used in 
the as-cast condition. 


PROPERTIES OF ALUMINUM BRONZE 
CHANGED BY HEAT-TREATING 














Grade Ampco Ampco Ampco Ampco 
18 18-13 18-22 18-23 
Tensile Strength. ..... 77-85,000 85-90,000 90-100,000 95-105,000 
Yield Strength........ 35-42,000 38-42,000 45-55,000 43-50,000 
Proportional Limit... . 18,500 15,000 34,000 31,000 
Elongation, % in 2”... 10-14% 15-20% 3-7% 10-15% 
Reduction of Area, 2”’.. 6-10% 18-22% 3-7% 12-18% 
Brinell Hardness... .... 159-183 149-159 202-223 183-207 
Rockwell Hardness... . 84-90B 79-84B 93-97B 89-94B 
Modulus of Elasticity... 14,350,000 14,350,000 15,450,000 15,450,000 
Elastic Limit. ....... 30,000 28,000 50,000 45,000 
Impact, Charpy....... 17 17-25 11-15 14-18 
Elec. Conductivity .... 12.76% 12.7% 12% 12.6% 
Specific Gravity....... 7.58 7.60 7.60 7.60 
Weight, Ib. per cu. in. .2738 .2742 .2745 .2745 
Y, Aluminum.......... 10.5-11.2 10.6-11.2 10.6-11.2 10.5-11.2 
, . 4 "ey RSS 3.3-4.0 3.4-4.0 3.4-4.0 3.3-4.0 
REGMINS, S25 Ube ses ad .4 Max. .4 Max. .4 Max. .4 Max. 
%Copper.. Balance Balance Balance Balance 
ph 1 properties of as-cast Ampco 18 aluminum bronze are shown in the first column. Grades 


The physica 
of this alloy knewn es Arpco 18-13, 18-22 end 18-23 are obtained by different heat-treatments applied 
to the cast metal. service. 
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Each treatment prepares the alloy for a different 


SILICON BRONZE 


Copper-rich alloys in which the 
copper is hardened and strengthened 
by additions of silicon, plus small 
amounts of other metals are known as 
silicon bronzes. Sand castings made 
from these alloys are tough, strong 
and corrosion resistant. These alloys 
have been used successfully in making 
marine hardware, — and _pinions, 
munitions, sewage disposal equipment, 
chemical process equipment, valves and 
pumps for handling corrosive liquids, 
transmission line and conduit fittings. 


BERYLLIUM BRONZE 


The beryllium bronzes are copper- 
rich alloys containing over 2 percent 
beryllium or beryllium plus metals 
other than oi 9: These alloys ‘fre- 
quently are referred to as beryllium 
coppers. Ampco alloy is typical of 
those in current use. Before heat- 
treatment, this alloy is soft; after heat- 
treatment its properties are improved 
to give a tensile strength of 90,000 to 
125,000 Ib. per sq. in., a yield strength 
of 85,000 to 100,000 Ib. per sq. in., 
an elongation of 0 to 4 percent in 2 
in., and a Brinell hardness of 350 to 
420. This alloy is suitable for welding 
dies. Two heat-treatments are given in 
the ee of this alloy—the first 
consists of heating the metal to 1450 
to 1475 F., followed by a quick 
quench ; the second involves reheating 
to 620 F., during which time aging 
takes place, followed by air cooling. 
Frequently the first heat-treatment is 
given before the castings are machined. 


DIE CASTING ALLOYS 


Several of the brass alloys can be 
cast in pressure die-casting machines. 
Brass die castings are stronger, tougher, 
harder, more Sictile and have better 
dimensional stability than die castings 
made from aluminum, magnesium or 
zinc base alloys. Probably the most 
widely used brass die casting alloy is 
a yellow brass containing about 60 
percent copper, 38 percent zinc, a 
maximum of 1.00 percent each of tin 
and lead, and a maximum of 0.25 
percent silicon. This metal described 
as Alloy A has a melting point of 
1650 to 1700 F. Holes can be cored 
as small as 3/16 in. diameter to a 
depth of Y, in. when they are piloted. 
Wall thickness for small castings can 
be as low as 3/64 in, and dimensional 
limits of 0.005 in. can be maintained. 

A stronger die casting can’ be ob- 
tained by using Alloy B having 63 to 
67 percent copper, 0.75 to 1.25 per- 
cent silicon, with zinc as the other 
main element, 
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MACHINING 


The . machinability of copper-base 
alloys varies, in general, inversely as 
the ultimate tensile strength and duc- 
tility. This is modified by variations 
in the composition of the alloys and 
by variations in their crystalline struc- 
ture. For example, the higher the 
percentage of copper, the more the 
normal cutting speed must be reduced, 
and the more likely the alloy is to be 
homogeneous in structure and “drag- 
gy” when machined. Also, the higher 
the percentage of lead, the more the 
normal cutting speed can be increased. 

Generally, it is good practice to 
use the highest Mgr cutting speed, 
a relatively light feed and a mod- 
erate depth of cut when machining 
copper-base alloys. An exception is 
the first roughing cut on sand castings 
with carbon or high-speed steel tools, 
where heavy feeds and slower speeds 
often give best results. Even after 
they have been cleaned by sand or 
shot blasting, tumbling or pickling, 
most sand castings retain 4 hard and 
abrasive surface scale. 

It is well, also, to overcome any 
eccentricity of the casting in one cut 
as wear is increased materially if the 
tool must be cut alternately in the 
scaly material and in the soft metal 
underneath. After the hard, scaly 
surface material has been removed, 
higher speeds and lighter feeds may 
be used with more economy. Where 
carbide-tipped tools are used for rough- 
ing operations on sand castings, speeds 
usually need not be reduced for the 
initial cut. 

An indication of the machinability 
of the cast copper-base alloys is the 
form of chip produced during a aut- 
ting operation. In The Machining of 
Copper and Its Alloys, these alloys 
are grouped in three classes, depend- 
ing on whether their structure is homo- 
geneous, duplex or contains alloying 
elements added to promote machin- 
ability. This grouping is indicated by 
the letters A, B and C in the column 
“Type of Chip” shown on the accom- 
panying table. 

The alloys in oom A consist of 
copper, the cupro-nickels and other 
copper-base alloys that are structur- 
ally homogeneous, i.e., contain but 
one constituent. Cast copper-tin al- 
loys usually are homogeneous with up 
to 7 percent tin; the same alloys in 
the wrought conditioh may have up 
to 14 percent tin before the second 
constituent appears. These alloys 
have excellent cold-working proper- 
ties; but this leads to difficulties in 
machining, since considerable plastic 
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AND FINISHING OPERATIONS 


deformation takes place before a cut- 
ting tool can shear or ‘‘tear’’ the chip 
away from the parent metal. For this 
reason soft copper. and the other 
homogeneous alloys are known as 
“draggy” metals. Turnings from these 
alloys are relatively smoth on both 
sides, and are tough, strong and 
springy. The cold working of the 
metal while it is being cut absorbs 
considerable power, and the tempera- 
ture of the work rises rapidly. 
Alloys in Group B are lead-free 
copper-base alloys in which the pro- 
portion of alloying elements is suffi- 
cient to introduce a second phase or 
constituent in the crystalline structure. 
This constituent, invariably harder and 
more brittle than the primary constitu- 
ent, serves to increase the tensile 
strength and hardness of the alloy at 
the expense of its ductility. These 
semi-brittle alloys can be classed as 
“clean-cutting,”” as. can the leaded, 
brittle alloys of Group~C described. 
below. Pressure of the tool face 
during cutting causes some plastic 
deformation in the alloys of Group B, 


- but the duplex structure gives rise to 


a transverse shearing action across the 
turning. While the turnings may ap- 
pear continuous, they are structurally 
discontinuous and. have a saw-toothed 
appearance on their inner surface. 
Turnings from phosphor bronzes and 
the other low-ductility alloys will break 
into short chips of their own accord, 
but with the more ductile alloys of 
this group the short chips are produced 
only with coarse feeds. Chip breakers 
easily break up the continuous turn- 
ings produced with light feeds. The 
periodic slip which accompanies chip 
formation in these alloys results in 
vibration of both tool and work which, 
if severe, will produce chatter. 

Group C consists of copper-base al- 
loys of either homogeneous or duplex 
structure to which additions of lead 
or some other element have been made 
to improve machinability. Lead is 
virtually insoluble in copper alloys in 
the solid state and appears in the 
structure of leaded alloys as finely dis- 
tributed particles. While having little 
effect on tensile-properties of the al- 
loys, these lead particles reduce mal- 
leability and resistance to impact. With 
these alloys, the transverse shearing 
action accompanying cutting is almost 
invariably complete; the turnings 
break up into fine fragments which 
have undergone practically no plastic 
deformation. The pressure which 
builds up on the face of the tool 
prior to the shearing off of each frag- 


ment causes vibration more severe than 
with a lead-free alloy of equivalent 
tensile strength. Machining properties 
of the leaded copper-base alloys are 
excellent. They improve as the lead 
content is raised and are most marked 
with the first one percent addition. 
The slight gain in machinability above 
3 or 4 percent lead is offset by rapid- 
ly decreasing mechanical _ properties. 
Cast bearing bronzes sometimes’ have 
as much as 20 to 25 percent lead, and 
in other copper-base alloys the lead 
content may be as much as 45 per- 
cent. Such lead additions are made 
to improve bearing qualities or other 
characteristics. 


TOOL MATERIALS 

Carbon steel tools, because of their 
ability to hold a keen cutting edge are 
sometimes preferred for some Rnish- 
ing operations and for dies and taps 
for threading operations, especially in 
the machining of the homogeneous 
alloys in Group A. This tool material 
also is used where expensive form 
tools must be made up for relatively 
small job lots. 

Tungsten high-speed steels resist 
abrasion and shock well, and so are 
much used for all three groups of 
copper-base alloys. Cobalt high-speed 
steel tools are particularly recom- 
mended for roughing operations on 
manganese bronze, aluminum bronze 
and silicon bronze castings. -Molyb- 


_denum high-speed steel parting tools 


have been used with success on high- 
tensile manganese bronzes because of 
their ability to deflect without break- 
ing. 
Stellite-tipped tools are used for 
production operations on copper-base 
alloys. They have the necessary resist- 
ance to abrasion and heat for use on 
the “draggy” metals of Group A, and 
also are so resistant to shock that they 
often can be used for tools operating 
under conditions where the tool sup- 
port or the work is not sufficiently 
rigid for proper application of tools 
tipped with tungsten carbide bits. 
Grade. 98M2 is recommended for most 
of the brasses and bronzes in Groups 
B and C. Tools tipped. with this 
material generally are ground with the 
following angles: back rake and side 
rake angles, 4 deg.; side relief and 
end relief angles, 5 deg.; side cutting 
edge angle, 10 deg.; end cutting edge 
angle, 10 deg. The same tool angles 
ate employed for boring tools as for 
turning tools, with the exception that 
when small holes are bored the relief 
and clearance angles must be in- 
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creased so that the boring tool will 
clear the work. In a continuous 
roughing cut, with a feed of 1/32 
in. per rev. and a 1/32 in. depth of 
cut, a Stellite-tipped turning tool with 
the angles given above can be used 
at 500 ft. per min. cutting speed in 
most of the brasses, except the manga- 
nese bronzes, at 190 ft. per min. in 
soft bronzes and at about 150 ft. per 
min. in the harder and _ stronger 
bronzes. With the same feed, and 
with the depth of cut increased to 
¥z in., this tool can be used at 200 ft. 
per min. in soft brass, at 75 ft. per 
min. in soft bronze and at 60 ft. per 
min. in hard bronze. When a lubti 


cant is used, speeds can be increased. 


Tungsten-carbide tipped tools are 
often used in machining cast copper- 
base alloys, particualrly those having 
high tensile strengths and high hard- 
ness. While not so resistant to shock 
as the materials just mentioned, they 
have greater resistance to heat and 
abrasive action and make possible cut- 
ting speeds several times those per- 
missible with high-speed steel tools. 
Often shops experienced in the ma- 
chining of high-tensile manganese 
bronzes and the harder aluminum 
bronzes will use cobalt high-spced 
tool steels for roughing operations and 
carbide-tipped tools for finishing. 





CUTTING OILS 
When machining the semi-brittle 
and brittle alloys of Groups B and C, 
cutting oils having high lubricating 
ualities will help reduce tool wear. 
ling the tool is seldom necessary 
when cutting the leaded alloys of 
pecs C, although cooling the work 
may be desirable. Coolants used with 
the leaded alloys provide lubrication 
between the flank of the tool and the 
work, and “lay” and carry away the 


fine chips. 
Cooling and lubricating properties 
must be balanced for the brasses and 


bronzes of Group B. With these al- 
loys the cutting pressure is variable and 
the consequent vibration calls for high 
lubricity in the cutting oil. A cutting 
fluid that combines cooling and lubri- 
cating properties with good anti-weld 
characteristics is desirable for the duc- 
tile and “draggy” alloys in Group A. 
The anti-weld characteristics aid in 
keeping the built-up edge developed 
by these alloys in a mobile condition, 
so that it will slough off rapidly with 
the chip. 

In general, cutting oils artd coolants 
used on copper-base alloys should be 
free from tendencies either to discolor 
the metal or to be discolored by reac- 
tion with the metal. For this reason, 
sulphurized oils are used only when 


SUGGESTED COOLANTS FOR CAST COPPER-BASE ALLOYS 





Type of Alloy 


- 
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€ 
: 





hing 








wo 
(Classified according awe ker fe : BS 
to A. S. T. M. Spec. E E & < ; : & , 
No. B119-40T) G S é 4 Po Fay 5 
COONS ii ccna o 5 eee Dry Dy E E ML E E ML ML ML E! 
Red Brass............; Dry Dry E E ML E E ML ML ML E!' 
Leaded Red Brass...... Dry Dry E E ML E E ML ML ML E! 
Semi-Red Brass........ Dry Dry E E ML E E ML ML ML. E' 
Leaded Semi-Red Brass. Dry Dry E E ML E E E ML ML E! 
Yellow Brass.......... .Dry Dry E E ML E E E ML €E €E! 
Leaded Yellow Brass.... Dry Dry E E E E EB E E €E FE! 
High-Strength Yellow 
POY ge Pe E E €E E ML E E ML ML ML E! 
Leaded High-Strength 
Yellow Brass......... E E E E ML E E ML ML ML E! 
Silicon Brass............ E E E E ML E E ML ML ML E! 
Ti UOE.. A cs esr Dry Dry E E le, Were we E E E! 
Tin Nickel Brass....... E E E E ML E E ML ML ML E! 
Nickel Brass........... E E E E ML E E ML ML ML E! 
Leaded Nickel Brass.... E E E E ML E E ML ML ML E! 
RIO oko dn dhs see E E E E ML E E ML ML ML E! 
Leaded Tin Bronze... .. E E E E ML E E ML ML MLE! 
High-Leaded Tin Bronze E E E E ML E E ML ML ML E! 
Lead Bronze........... E E E E ML E E ML ML ML E! 
Nickel Bronze.......... E E E E ML E E ML ML ML E! 
Leaded Nickel Bronze... E E E E ML E E ML ML ML E! 
Aluminum Bronze...... E E E E ML E E ML ML ML E! 
Silicon Bronze......... E E E E ML E E ML ML ML E! 
Beryllium Bronze....... E E E E ML E E ML ML ML E! 
E = Emulsifying cutting ” — —_ bs = br — 
ML = Mineral Ini oi 100 to 200 viscosity at 100 F. SUV, with 10 to 20 percent lard oil content. 
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the highest degree of lubricating effi- 
ciency is required. Cutting oils only 
mildly sulphurized will not ‘stain the 
copper-base alloys at room temperature, 
but will produce a slight discoloration 
on long standing. Such oils: should be 
cleaned off the product as soon as pos- 
sible after the machining operation. 
Discoloration. caused by sulphur in 
cutting oils may be removed from 
the surfaces of parts made from cop- 
per-base alloys fy soaking them in a 
5 to 10 percent solution of sodium 
cyanide. Mineral lard oils and emul- 
sifying oils, made from petroleum are 
often used with these alloys because 
of their non-staining characteristics. 
Soluble oils which contain fatty oils 
and soaps have a tendency to. react 
with copper alloys, causing the forma- 
tion of copper soaps which turn the 
emulsions green, 

The coolants and lubricants sug- 

ted in the accompanying table 
should be considered only as starting 
points in selecting a proper fluid for 
a given operation, 


TURNING AND BORING 


Cutting speeds, feeds, tool angles 
and coolants employed for turning and 
boring operations on castings made 
from copper-base alloys must be se- 
lected after consideration has been 
given to the chip formed when the 
material is cut, as well as the condition 
of the machine tool, the rigidity of 
the casting and its set-up, the desired 
depth of cut and the finish desired 
on the surface. When machining 
homogeneous (Group .4) alloys which 
produce long, tough and springy turn- 
ings, relatively steep rake angles are 
generally employed in order to mini- 
mize upsetting action of the tool face 
on the chip. With these alloys, a 
good finish cannot be obtained unless 
the cutting tools have sharp cutting 
edges. While side afd front relief 
or clearance angles generally are held 
to 5 deg. or Iess for copper-base alloys, 
these angles sometimes are increased 
to as much as 15 or 20 deg. for the 
homogeneous alloys. 

Generally the best finishes on the 
homogeneous alloys are obtained when 
light cuts aré taken at fairly high 
speeds. ‘Often —_ of 150 to 200 
ft. per min. can be used for finishing 
cuts, but slower speeds are necessary 
when roughing with a heavy cut. Soft 
coppers are usually machined at slower 
speeds than hard er One author- 
ity quotes speeds of 65 to 75 ft. per 
min. for soft grades and 125 ft. per 
min. or more for harder coppers. Gen- 
erally little or no lubrication is required 
when turning copper at low speed 
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with a shallow cut—a lubricant with 
considerable oiliness should be used 
for low speeds with heavy cuts, and 
a lubricating medium with high cool- 
ing characteristics is called for when 
high speeds are employed. 

Beryllium bronzes in the as-cast con- 
ditions are soft and generally are ma- 
chined with tools such as would be 
used for the homogeneous alloys. 
However, when this material has been 
hardened by heat-treating, its strength 
and brittleness are increased and it 
becomes a clean-cutting material. In 
this condition, the high cutting pres- 
sures and brittleness call for low cut- 
ting speeds in the neighborhood of 
25 ft. per min. 

While the duplex alloys in Group B 
are harder and stronger than the al- 
loys in the two other groups, they 
occupy an intermediate position inso- 
far as chip formation is concerned. 
Chill-cast tin bronzes, especially the 
phosphor bronzes, the high - tensile 
manganese bronzes and the harder 
aluminum bronzes generally machine 
best with tools having little or no 
rake. Sand-cast tin bronzes, low- 
tensile manganese bronzes and the 


’ softer aluminum bronzes, which pos- 


sess both ductility and strength, are 
machined best with tools having rake 
angles up to 10 or 15 deg. and 
the more ductile alloys in this group, 
such as the non-leaded yellow brasses, 
can be machined with tools having 
rake angles almost as large as those 
for the homogeneous alloys. For any 
of the alloys in the intermediate group, 
excessive’ rake angles will result in 
chatter, but for each set of cutting 
conditions there is a combination of 
back and side rake angles which will 
give the best results. 

While the low-tensile manganese 
bronzes machine much like mild steel, 
more difficulty is experienced with 
the high-tensile manganese bronzes. 
Cobalt high-speed steel tools are gen- 
erally used for roughing cuts on cast- 
ings made from either class of manga- 
nese bronze. They usually are ground 
with zero back rake and with a maxi- 
mum of 8 to 10 deg. side rake. High- 
tensile manganese bronze castings can 
be rough turned, bored or planed with 
such tools at about 40 ft. per min. 
cutting speed with 1/16-in. feed. 
Depth of cut depends on the power 
available in the machine; in some 
cases cuts up to 1-in. deep have been 
taken without difficulty when using 
the above speed and feed. 

Lower-tensile and softer manganese 
bronzes can be roughed at about 50 ft. 
per min. with a 1/16-in. feed.. When 
using cobalt high-speed stéel tools for 
finishing, the cutting speeds can be 
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These lathe turning tools are suggested for most lathe operations on copper- 
base alloys. Modifications will be necessary to suit out of the ordinary con- 
ditions. The tools shown for Group A alloys generally can be used for alloys 
having low machinability ratings which usually produce long, tough, stringy 
chips. Those for Group B alloys are suitable for readily machinable alloys 
with machinability ratings of from 30 to 70, which hiclede the non-leaded 
alloys with the exception of the high-tensile and hard manganese and aluminum 
bronzes. The tools suggested for Group C alloys are suitable for the leaded 
free-cutting metals which generally produce short, brittle chips. It will be 
found that the line of demarcation between each group is not clear-cut 


/ 
increased to 50 and 60 ft. per min., line structure and ,mechanical proper- 


respectively, for the two groups of 
alloys. Finishing speeds up to 250 ft. 
per min. have been found satisfactory 
on high-tensile manganese bronze cast- 
ings when using tools tipped with 
the proper grade of tungsten carbide. 
ote that light cuts are undesirable 
when machining manganese bronzes. 
Even when fine finshing is to be done, 
depth of cut should be at least 0.005 
to 0.007 in. Roughing cuts should 
be as heavy as the machine and the 
tool will stand. If the cut is too light, 
the tool will have a tendency to ride 
over the surface of the work without 
cutting, 
Aluminum bronze alloys have ma- 
chining properties which are closely 


related to their composition, crystal- 


ties. The softer grades, which are 
those containing less than 7.5 percent 
aluminum, are tough alloys with an 
alpha structure, and ma te tough, 
continuous turnings. They should be 
machined in much the same manner as 
other homogeneous alloys. When 
aluminum bronze alloys containing 
more than 7.5 percent aluminum are 
machined, the cutting is accompanied 
by trafsverse shearing across the turn- 
ings, often breaking them up into 
short chips. For these alloys, top rake 
angles must be reduced considerably; 
in the case of the hardest alloys, nega- 
tive rake angles sometimes give best 
results, Tool wear, when machining 
aluminum bronzes, is usually higher 
than with the majority of the other 
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Harder grades of aluminum bronzes 

can be machined readily with carbide- 

tipped tools similar to these. When 

very hard alloys, 200 te 300 Brinell, 

are to be machined, the roughing tool 

may have a negative side rake of 6 to 
8 deg. for best results 
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1bis type of carbide-tipped turning 

tool is suitable for silicon bronzes like 

the Duronze Ill alloy shown in the 
table or properties 


copper-base alloys. Consequently, co- 
balt high-speed steel or tungsten- 
carbide tipped tools generally are used. 

Rake angles of 3 to 6 or 8 deg. 
generally are suitable for the medium 
gtades of aluminum bronze, with a 
hardness of up to about 150 Brinell. 
When the hardness is around 150 to 
180 Brinell, a flat-topped tool gives 
better results. And for the alloys 
which have a hardness of 200 to 300 
Brinell or more, tools with zero back 
take and from 3 to 8 deg. negative 
side rake cut most efficiently. In fact, 
the tool generally recommended for 
roughing cast aluminum bronze alloys 
in the medium hard grades is made 
of cobalt high-speed tool steel and has 
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zero back rake, a negative side rake 
of 2 deg., a negative side cutting edge 
angle of 3 deg., a 10-deg. end cutting 
edge angle, a 6-deg. side relief angle, 
a 5-deg. end relief angle, and a 1/32- 
in. nose radius. When this tool is 
used for finishing operations, the end 
cutting edge angle is reduced to about 
1 deg. For either roughing or finish- 
ing, this tool is set about 1/64 in. be- 
low center. Carbide-ti tools gen- 
erally are used for finishing operations 
on the medium-hard alloys and for 
both roughing and finish cutting on 
the harder grades on aluminum bronze. 

Soluble oil, a mixture of flaxseed 
soap and water, or kerosene are suit- 
able coolants when machining alumi- 
num bronze. A fairly high amount 
of heat is generated when machining 
aluminum bronze, because of the abras- 
iveness of the material, the plastic 
deformation of the chips and friction 
between the chips and the face of the 
tool. The chips produced when ma- 
chining the aluminum bronzes con- 
taining more than 7.5 percent alumi- 
num set up vibration in the tool 
and the work. Because of the high 
coefficient of expansion of these alloys, 
parting tools must have ample’ side 
clearance. 

Carbide-tipped tools generally. give 
best results when machining the cast 
silicon bronze alloys. The tools must 
be kept sharp and should be ground 
so as to have about 5- to 10-deg. back 
take, side rake and relief angles. Ex- 
cessive heat tends to burnish the edge 
of the tool so coolants should be used. 
Chromium - plated high-speed steel 
tools have used to advantage 
on some cast silicon bronze alloys. 

Flat-topped cutting tools generally 
give best results when machining the 
eaded copper-base alloys (Group C). 
Sometimes, however, a side rake up 
to 3 deg. is ground on high-speed steel 
turning tools and 2 to 6 deg. is pro- 
vided on carbide-tipped turning tools. 
With a 10- to 15-deg. side cutting 
edge angle, these small side rake 
angles help to direct the chips away 
from the work and to improve the 
finish. Steeply raked tools are likely 
to lead to chatter and may “dig in” 
and damage the work. 

These alloys generally are machined 
at the highest available see’ with 
speed, depth of cut and feed being 
adjusted to suit the power available, 
the nature of the work and the fin- 
ish requited. With high-speed steel 
cutters having up to 3-deg. side rake, 
zero back rake, 10- to 15-deg. side 
cutting edge angle, 8- to 15-deg, end 
cutting edge angle, and-a_ nose 
radius of 1/16 to \% in., these allo 
can be socigh tarhed at 300 to 200 & 
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Carbide-tipped boring tools often can 
be used to advantage in machining 
cast brasses and bronzes 


per min. with mf to 0.020-in. feed 
and up to ¥-in. depth of cut in clean 
material. If the castings have an 
abrasive, scaly surface, the cutting 
speed must be decreased. Finish 
turning can be done at the same speeds 
with about 0:003- to 0.015-in. feed 
and 0.015- to 0.030-in. depth of cut. 
Using carbide tipped tools and about 
the same feeds and depths of cut, 
roughing can be done at about 400 
to 800 ft. per mitt., and finishing at 
about 500 to 1,000 ft. per min. 

For most copper-base alloys the nose 
radius on roughing tools should be 
held as small as possible without de- 
veloping a sharp point which would 
“burn”: quickly. For carbon or high- 
speed tools, the nose radius should 
be about 1/16 to Y in.; in the case 
of carbide-tipped tools, it can be about 
1/32 to 1/16 in. . Too large a nose 
radius or too small an end cutting edge 
angle often causes chatter. Larger 
nose tadii and smaller end cutting 
edge angles are permissible when 
finishing. Large side cutting edge 
angle should be avoided for roughing 
cuts on castings-having a hard skin, 
or when the casting is not rigid and 
may deflect under the pressure of the 
cut. 


SHAPING AND PLANING 


Shaping and planing operations usu- 
ally employ the same tool shapes recom- 
mended for turning. However, since 
cutting, is intermittent, smaller rake 
angles are used than for turning. 
Where heavy cuts are to be taken 
negative rake angles —_ be used for 
some alloys. Goose-necked tools can 
be used for finishing operations. 

For magnesium bronze and alumi- 
num bronze castings, planer and shaper 
tools should enter the work with a 
shear cut, in order to distribute the 
load -on the cutting edge to better 
advantage and so reduce the danger 
of chipping the sharp edge. One con- 
cern which frequently machines large 
castings of high-tensile manganese 
bronze uses cobalt high-speed steel 
tools for rough planing and _ either 
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cobalt or carbide-tipped tools for fin- 
ishing. Broad -nose finishing tools 
for planing manganese bronze castings 
in this plant have zero back rake, 
15 deg. side rake and from 3.5 to 
4 deg. end relief angles. These tools 
produce fine finishes. Heavy cuts are 
taken when roughing, and from 0.005- 
to 0.007-in. deep cuts are best for 
finishing. 

MILLING 


Milling cutters for copper-base al- 
loys should have coarse teeth to pro- 
vide ample chip clearance. Helical 
cutters with helix angles of up to 
50 deg. produce good finishes on 
copper and most of the alloys. Helical 
end mills cut faster and give better fin- 
ishes than do those with straight flutes. 
Staggered tooth side milling cutters 
are suggested for deep slotting opera- 
tions. 

Hook or rake angles of up to 10 
or 15 deg. can be used for some al- 
loys if the set-up is rigid and the cut- 
ter does not “hog in” when cutting. 
Sometimes the rake angle may be as 
much as 20 deg. when nm copper ; 
for the softer aluminum and manga- 
nese bronzes it should be about 3 to 
5 deg.; and for the harder alloys the 
cutting faces should be radial. Larger 
rake angles can be used on high-speed 
steel cutters than when the blades are 
tipped with Stellite; when carbide- 
tipped blades are used, the rake 
angles should be smaller than for Stel- 
lite. When using Stellite 98M2 for 
milling cutter blades, the following 
angles are suggested: rake, 6 deg.; 
primary clearance or relief, 6 deg.; 
secondary clearance, 10 deg. Usually 
such cutters are used with a feed of 
0.010 to 0.015 in. per tooth, but 
under favorable conditions the feed 
can be increased to 0.030 in. per tooth. 

For light finishing cuts with Stel- 
lite cutters, the following speeds, in 
ft. per min., ate generally satisfactory: 
for bronze, 250; for brass, 600; for 
copper, 600. For heavier cuts, these 
speeds are reduced to about 175 ft. 
per min. for the bronzes and to about 
400 ft. per min. for the brasses and 
for copper. 

Land width for most of the npr. 
base alloys should not be more than 
1/32 to 3/64 in.; one authority sug- 
gests a maximum width of 0.015 to 
0.030 in. Narrow lands and sufh- 
cient clearance angles prevent drag- 
ging. Chatter often can be eliminated 
by increasing clearance angles; how- 
ever, if they are too large, cutter life 
is reduced. 

Large clearance angles are desirable 
for the homogeneous alloys (Group 
A); for the semi-brittle alloys of 
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Group B and the brittle alloys of 
Group C, primary clearance angles of 
up to 10 deg. work well with the 
softer grades and angles of 4 to 5 
deg. work well with the harder grades. 
Land clearance angles of 2 to 6 deg. 


Should be ground on the side teeth of 


Staggered tooth cutters and on the end 
teeth of end mills. Secondary clear- 
ance angles on all qutters should be 
smal] enough to provide ample sup- 
port for the cutting edges and large 
enough to permit ample chip room 
between the teeth. 

When using high-s steel mill- 
ing cutters, the it geratiuacrt can 
tange between 0.012 to 0.030 in. per 
tooth with speeds of 100 to 300 ft. 
per min. for the homogeneous alloys. 
For the more refractory alloys in 
Group B, feeds may be as low as 
0.003 to 0.007 in. per tooth for the 
harder manganese and aluminum 
bronzes up to as much as 0.016 to 
0.022 in. per tooth for the freer- 
cutting brasses and bronzes. Speeds 
for these alloys may range between 
50 and 200 ft. per min. The leaded 
alloys generally can be milled effi- 
ciently with feeds of 0.009 to 0.015 in. 
per tooth-and speeds of 200 to 300 
ft. per min. For roughing, feed per 


tooth should be relatively high, and 
for finishing cuts the feed should be 
reduced. _ However, care must be 
taken to insure that sufficient feed is 
taken to prevent the cutter teeth from 
riding over the work. This is espe- 
cially important for the hard manga- 
nese bronzes and aluminum bronzes. 
Coolant is always helpful when mill- 
ing any of the copper-base alloys, al- 
though small castings, even of the 
harder alloys, are often milled with- 
out coolants. 


SAWING 


Because of the abrasiveness of most 
of the cast copper-base alloys, A tem- 
per bandsaw blades are recommended. 
Hard-temper hacksaw blades should 
also be used. One supplier of alumi- 
num bronze alloys suggests the use 
of hacksaw blades having a high-speed 
steel cutting edge with a mild steel 
backing. 

The use of coolants is recommended 
when power sawing with either type 
of machine. ‘Raker’ set (one tooth 
to left, next tooth straight, next tooth 
to right, next tooth straight, etc.) and 
“straight” set (teeth set alternately 
right and left) blades can be used, 
When using hand hacksaws, no cool- 


DATA ON BANDSAWING OF COPPER-BASE ALLOYS 








Type of Composition Brinell Blade Speed 

Material (Percent) Hardness Teeth Per In. Ft. Per Min. 
Red Brass 5.0-10.0 Pb 50-60 8-10 — 300-500 
Semi-Red Brass 3.0 Pb 50-60 8 300-500 
Yellow Brass 33.0 Zn 40-50 6-8 300-500 
Manganese Bronze 3.0 Mn 150-180 12-14 150-350 
Nickel Silver 18.0 Ni 70 12-14 150-200 
Tin Bronze 13.0 Sn 85-120 10-12 150 
Lead Bronze 1.5 Pb 50 8 400 
Nickel Bronze 30.0 Ni 240 10-12 75-100 
Aluminum Bronze 10.0 Al 100 10-12 200 
Silicon Bronze 4.5 Si 92 10-12 200 
Beryllium Bronze 2.25 Be 116-130 10 200 
Bell Metal 22.0 Sn 130-160 12 100 





suggested above are for dry cutting; in the case of soft metals, kerosene or beeswax may 
ps from 


Note: Speeds 
be used to lubricate the saw and keep the chi 
be used. 


sticking in the teeth. Hand or power feed may 
. 


DATA ON HACKSAWING OF COPPER-BASE ALLOYS 








High-Speed Steel or 
Tungsten Blades Molybdenum Blades Hand Blades 

Type of (Power) (Power) 

Material Teeth Speed Teeth Speed Teeth Speed 
Aluminum Bronze 6-10 60-80 6-10 90-130 14 60 
Silicon Bronze 6-10 60-80 6-10 90-130 14 60 
Manganese Bronze 6-10 60-80 6-10 90-130 14 60 
Tin Bronze 6-10 60-80 6-10 90-130 14 60 
Nickel Silver 10 60-80 6-10 90 14 40 
Cupro-Nickel 6-10 60-80 6-10 90 14 40 
Beryllium Bronze 6-10 60-80 6-10 90 14 60 





Note: The values oo under “Teeth” refer to wantin teeth per inch. Speeds are given in strokes 


per minute. A coo made up of one part 
power hacksawing operations on these materials. 


and about 40 parts water is suggested for 
















SUGGESTIONS FOR POWER BAND FILING COPPER ALLOYS 








Type of Type of File File Velocity 
Material Roughing Finishing (Ft. Per Min.) 
Brass 10-tooth, 16-tooth, 100-200 
Short angle. Bastard cut. 
Aluminum Bronze 10-tooth, 14-tooth, 75-200 
(Medium Hard) Short angle. Bastard cut. 
Aluminum Bronze 10-tooth, 14-tooth, 75-150 
(Hard Grades) Short angle. Bastard cut. 
Manganese Bronze 10-tooth, 14-tooth, 100-200 
Short angle. Bastard cut. 
Copper 10-tooth, 14-tooth, 150-200 
Short angle. Bastard cut. 
Beryllium Bronze 10-tooth, 14-tooth, 50-125 
Short Angle. Bastard cut. 





Note: Coarse and medium-coarse cut files give best results on 


copper-base alloys. For a polished 


finish, abrasive polishin; bands can be used in place of the file bands. These are available in 50, 80 and 
150 aluminum-oxide grits, and should be used at 1500 ft. per min. surface speed. 


ant or lubricant should be used, and 
cutting should be done at slow speeds 
(60 to 75 strokes per minute) with 
heavy feed pressure. Coarse - tooth 
blades should be used where possible, 
as they provide more ry room. Fine 
ag saws are necessary for thin work, 
ut most cast sections can be cut with 
relatively coarse-pitch metal cutting 
bandsaw and hacksaw blades. 

Slitting saws used in milling ma- 
chines on. copper-base alloys should 
be selected with regard to the machin- 
ing characteristics of the alloy to 
be cut, as with other forms of milling 
cutters. When deep, narrow slots are 
to be milled, the saws should pro- 
vide ample space and should have 
some means of breaking up the chips. 
A take angle of 10-15 deg. can be 
employed in most instances for slitting 
saws for copper and similar ductile 
“clinging” materials. For other non- 
leaded alloys, a rake angle of 5 to 
10 deg. generally works well. Radial 
teeth ate used for the leaded alloys. 
Feed per tooth should be less for 
slitting saws than for other types of 
milling cutters; however, the cutting 
speed usually can be higher. 


FILING 


° 

Copper-base alloys in general can 
be hand or machine filed without much 
difficulty. The files used should have 
sharp, keen teeth. It is common prac- 
tice to use ordinary hand files on these 
materials first, and then use them on 
other materials that do not require 
such a high degree of keenness. 

Special purpose hand files such as 
shear-tooth files, brass files and curved- 
tooth files, may be necessary for diffi- 
cult jobs. Difficulties such as run- 
ning off the work, clogging the file 
teeth or chattering, pty , Ponfine: 
by using lighter pressure, changing the 
direction of the strokes, or by using 
a file better suited to the particular 
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job. Brass files have a short upcut 
angle to prevent the file from running 
off the work, and a long overcut angle 
to produce many small scallops on 
the upcut which break up the chips 
and permit the file to clear itself. 

Hand filing speeds should be about 
the same: as for steel. When filing 
work in a lathe, surface speeds should 
be about 100 to 300 ft. per min., 
depending on the alloy. For machine 
filing with a straight file, use about 
120 strokes per min. Band filing 
speeds generally range from 130 to 
150 ft. per min., according to one 
manufacturer. 


DRILLING 


Standard high-speed steel drills, 
which have helix angles of 26 to 
30 deg., can be used satisfactorily 
for most of the copper-base alloys. 
For a number of the brasses and 
bronzes it is desirable to reduce’ the 
cutting rake by grinding a flat on each 
cutting edge equal to about 6 to 8 per- 
cent of the drill diameter to prevent 
“hogging in” while cutting. However, 
better results can be obtained by 
using slow-helix “brass” drills having 
a helix angle of 10 to 22 deg., wide 
polished flutes, and a thin web. The re- 
duced rake angle and additional chip 
clearance provided by such drills is of 
advantage when drilling the more re- 
fractory bronzes. Flat drills and 
straight-flute drills also are used to 
some extent in these alloys. 

For drilling copper and the more 
ductile brasses and bronzes, some 
manufacturers prefer “fast helix” drills 
which have a helix. angle of about 
40 deg. The increased rake angle pro- 
vided by the larger helix angle makes 
drilling such alloys easier and also as- 
sists in ejecting the chips. All drills 
for copper-base alloys should have nar- 
row lands and polished flutes to re- 
duce friction. In order to provide 








additional clearance and so reduce fric- 
tion still further, it is common prac- 
tice to grind drills for aluminum 
bronze and some of the other refrac- 


tory alloys slightly off center. This 
also helps to beak up the chips. 
Point angles of 100 to 110 deg.’ are 
suggested for drills to be used in cop- 
per and the alloys which produce long, 
stringy chips. These drills also should 
have a lip clearance of 12 to 20 deg., 
depending on the rate of feed to be 
employed. The standard point angle 
of 118 deg. is satisfactory for most 
of the brasses and bronzes, although 
a point angle or 110 deg. sometimes 
is found better for the hard aluminum 
bronzes and the high-tensile i 
nese bronzes. A 12-.to 15-deg. lip 
clearance angle is usually satisfactory 
for the brittle and semi-beittle alloys. 
Coarse feeds generally are used 
in the leaded alloys so as to give the 
chip sufficient body to follow the 
flutes up the drill. For alloys that 
work-harden readily, keep the ‘feed 
constant so the drill will cut without 
interruption until the hole is finished. 
Speeds of 50 to 125 ft. per min. 
can be used for drilling copper and 
similar alloys if a lubricant is used. 
Most of the non-leaded brasses and 
bronzes can be drilled at 75 to 250 ft. 
per min., depending on their strength 
and hardness. High-tensile manganese 
bronzes generally are drilled at about 
40 to 50 ft. per min., while the medi- 
um-hard aluminum bronzes can be 
drilled at about 80 to 100 ft. per min. 
Slower speeds are used for the hard 
aluminum bronzes. The leaded al- 
loys generally can be drilled at speeds 
ranging from 200 to 500 ft. per min. 
Carbon steel drills should be run at 
about 50 percent of the above speeds. 


REAMING 


Reamers for copper-base alloys are 
similar in design to those used for 
steel, except that the primary relief 
back of the land on the cutting edge 
is generally increased to about 6 to 8 
deg. and narrow (0.005 to 0.015 in.) 
lands are used. Either straight-flute 
or left-hand helix, right-hand cut 
reamers may be used. Chatter can be 
reduced or eliminated by using helical 
reamers, by using reamers with irregu- 
larly spaced flutes or with an odd 
number of teeth, or by grinding the 
lands alternately wide and narrow. 
A 3- to 6-deg. rake or hook angle 
can be used for all of the alloys ex- 
cept those which contain lead; for 
those alloys a radial cutting face is 
generally employed. Some reamers for 
leaded copper-base alloys have the 
cutting edges milled a little ahead of 
center, so as to give a scraping cut. 
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This carbide-tipped taper reamer bas 

four flutes cut with a 5-deg. left-hand 

helix angle and one straight flute. Such 

designs minimize chatter when reaming 
the harder bronzes 




















Single-tooth reamers give good results 
when. finishing bores. Tbe single sharp 
cutting edge does not disturb the crys- 
tal structure as does a broaching tool 


Stoning or lapping the cutting edges 
after grinding will improve the fin- 
ish produced by a reamer. 

Ample stock must be left for the 
reaming cut, as the cutting edge must 
get a good bite into the metal. Other- 
wise, springing or rubbing will occur, 
and rough work and rapid reamer 
wear will result. It is recommended 
that 0.012 to 0.015 in. stock on the 
diameter be left in holes in aluminum 
bronze that are to be reamed. 

With high-speed steel reamers, 
speeds of 70 to 80 ft. per min. gen- 
erally can be used on copper, and 
speeds of 100 to 150 ft. per min. can 
be used on the leaded alloys. A 
reaming speed of about 50 ft. per 
min. -is suggested for aluminum 
bronze, manganese bronze and nickel 
silver. These speeds should be halved 
when carbon stee! reamers are used, 
and can be doubled for tungsten- 
carbide. 

Feed rates are ordinarily about three 
times those used for drilling. For 
most copper-base alloys, and especially 
for those in which internal cutting 
tools have a tendency to bind, as in 
aluminum bronze, sufficient back ta- 
per on reamer must be provided. 


TAPPING 

High-speed steel taps with ground 
threads are. desirable, especially for 
machine tapping. Generally a 75 
percent depth of thread is sufficient 
in selecting a tap drill, and it reduces 
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the load upon the tap considerably. 

Taps for copper and the homo- 
geneous alloys which agreed tough, 
continuous chips, should have a rake 
or hook angle of about 10 to 15 deg. 
A rake angle of 5 to 8 deg. is suitable 
for the softer non-leaded copper-base 
alloys, while taps for the leaded al- 
loys and for the stronger, harder non- 
leaded alloys should have radial cut- 
ting faces. Sometimes a 3- to 5-deg. 
rake can be employed for the medium- 
hard aluminum bronzes and the low- 
tensile manganese bronzes. 

Spiral-pointed or right-hand helix, 
right-hand cut helical — should be 
employed for the more ductile alloys, 
while « straight-fluted taps are satis- 
factory for the rest of the alloys. 
Usually, the ‘ductile alloys can be 
tapped at speeds of 30 to 60 ft. per 
min. The harder brasses and bronzes 
will stand speeds of 60 to 150 ft. 
per min. and the leaded alloys, as well 
as some of the softer non-leaded al- 
loys, can be tapped at speeds ranging 
up to 250 ft. per min. 


THREADING 


Ground-thread dies are recommend- 
ed for most of these alloys, especially 
for those ductile materials from which 
there is likely to be some “pick up” 
on the threads of the chasers. They 
are also recommended for the hard 
aluminum bronzes and manganese 
bronzes. It is possible to thread some 
of these alloys up to 100 ft. per min., 
but without leadscrew equipment it 
is hard to control lead accuracy at 
such speeds. Threading speeds above 
50 ft. per min. should not be em- 
ployed when accuracy is required. 
High-speed steel chasers for thread- 
ing dies and taps should have a 
hardness of 63 to 66 Rockwell C. 


SUGGESTED FACE GRINDS 





15° to 50) aa 10° to 15° 
Spiral point * chamfer 
extend \ ‘\ for length 
beyond fest of #wo or 
full thread three threads 


SPIRAL POINTED TAP 











Spiral pointed taps are recommended 

for holes in copper castings, since the 

tough, springy chips are pushed ahead 

of the tap and cannot damage the 
threads in the part 


BROACHING 

The chip produced is a deciding 
factor in the design of an internal 
or a surface broaching tool. For such 
materials as copper, where a contin- 
uous chip is rolled up, as much hook 
as possible is used on the tooth face. 
This may be as much as 10 to 25 | 
deg. For the brittle alloys, the face 
or hook angle of the tooth is re- 
duced materially, For some of the 
leaded bronzes and brasses one com- 
pany uses a face angle of zero to 
minus 5 deg. A negative hook of 5 
deg. is said to work especially well in 
80-10-10 bearing bronze. Smaller 
hook angles are necessary when the 
broach is not guided ; internal broaches 
have a decided tendency to “run off’ 
or drift more than is experienced when 
broaching steel. 

Lands on broach teeth generally are 
0.005 to 0.010 in. wide, and the re- 
lief angle back of the land is held 


FOR THREADING CHASERS 











FACE GRIND 
Die Head Chasers Tap Chasers 
MATERIAL Straight Taper Straight Taper LUBRICANT 
Red Brass 5° Snub** 5°Snub** 5° Hook 5° Hook Dry* 
Semi-Red Brass 5° Snub** 5°Snub** 5° Hook 5° Hook ° 
Yellow Brass 5°Snub** 5°Snub** 5° Hook 5° Hook Dry* 
Manganese 
Bronze 10° Hook 5° Hook 10° Hook 10° Hook _—— Paraffin Oil 
Nickel Silver 10° Hook 5° Hook 10° Hook 10° Hook Paraffin Oil 
Tin Bronze Straight Straight 5° Hook 5° Hook Dry* 
Lead Bronze Straight Straight 5° Hook 5° Hook Dry* 
Nickel Bronze 10° Hook 5° Hook 10° Hook 10° Hook = Paraffin Oil 
Aluminum 
Bronze 10° Hook 5° Hook | 10° Hook 10° Hook Paraffin Oil 
Silicon Bronze 10° Hook 5° Hook 10° Hook 10° Hook Paraffin Oil 
Beryllium ; 
Bronze 15° Radial 10° Radial 20° Lip 20° Radial Paraffin Oil 
Lip Hook Hook Hook Hook 





*Usually run dry but a coolant is recommended, 
**Negative rake. 
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small (generally berween 1.5.and 2.5 
deg.). Sometimes on finishing teeth 
the relief angle is as small as 0.5 deg. 
The avetage step per tooth is about 
0.003 in. for surface broaching tools 
and about 0.0025 in. on the diameter 
for round-hole broaching. 
Free-cutting bronzes can often be 
broached at 60 ft. per min.; harder 
alloys should not be cut at more than 
30 ft. per min. Considerable heat 
is developed when broaching the 
“draggy” alloys, like copper, and the 
hard, strong alloys like manganese 
bronze and aluminum bronze. Soluble 
oil coolants are generally used, but 
for some of the brittle alloys a solu- 
tion of water and soap works well. 


GRINDING 

Precision grinding operations are 
not commonly required on parts made 
from copper-base alloys. However, 
off-hand grinding is commonly em- 
ployed for snagging castings. Abras- 
ive cut-off wheels are finding increas- 
ing use for removing gates and risers, 
and for other cut-off operations. Snag- 
ging wheels of 16- to 36-grit silicon 
carbide are used for castings of low- 
strength copper alloy, while aluminum 
oxide abrasive wheels with about the 
same grit sizes are used for snagging 
castings of the high-strength alloys. 

In general, silicon carbide abrasives 
are employed for grinding all except 
the harder bronzes; on aluminum 
oxide wheels are usually employed. 
Fineness of grain is determined by 
the finish required. Grinding opera- 
tions on coppers, brasses and bronzes 
should be performed wet. Where soft, 
ductile alloys are to be ground, em- 
ploy a tallow or wax stick to keep 
the wheel from loading. 

Finishing is frequently done on belt 
grinding machines. For these ris 
cations, endless belts of coated abras- 
ives are made in two types. For dry 
grinding, or for grinding with a light 
oil lubricant, an aluminum-oxide glue- 
bonded cloth is recommended, If 
water or water soluble oil is used, a 


REFERENCE SOURCES 


Ingot Brass and Bronze Manual 
Non-Ferrous Ingot Metal Institute 
Cast Metals Handbook 
American Foundrymen’s Association 
Metals Handbook 
American Society for Metals 
$.A.E. Handbook 
Society of Automotive Engineers 
Welding Handbook 
American Welding Society 
Standards 
American Society for Testing Materials 
Aluminum Bronze 
The Machining of Copper and lis Alloys 
Copper Development Associates, London 


140 


silicon-carbide resin bonded on a spe- 
cial waterproof cloth bélt is better. 
The use of liquids when belt grinding 
is increasing, since they retard or pre- 
vent loading the abrasive coating with 
metal chips. For belt grinding, a belt 
speed ranging from 3,500 to 4,500 ft. 
per min. is satisfactory from the stand- 
point of finish and production yield. 
Higher speeds can be used to in- 
crease production, but usually~at a 
sacrifice in belt life. 


POLISHING 

Parting lines, fins, rough surfaces 
and deep pits or other surface blem- 
ishes can be removed with solid abras- 
ive wheels, usually aluminum oxide 
bonded with synthetic resins or rubber. 
The grain size should not be so coarse 
as to cause deep scratches. The meth- 
ods employed for polishing castings 
are practically the same as those used 
for the wrought alloys. 


CLEANING 


There ‘is no universal metal cleaner. 
Oils, greases and. other material adher- 
ing to the surfaces of castings can be 
removed by degreasing, alkaline (caus- 
tic soda) cleaners, tumbling, sand or 
shot blasting, and other well known 
methods. Oxide films, however, must 
be removed by acid-or cyanide dips 
strong enough to dissolve the oxide 
and not attack the basic metal. 
Where a high luster is required, the 
cleaning solution must not form a 
discoloration on the metal. The com- 
oe and concentration of erm. 

aths, as well as the temperature an 
time of immersion are important for 
properly cleaning these alloys. 


SOLDERING 

While all cast copper-base alloys 
can be soft soldered, this method of 
joining is not recommended for the 
beryllium bronze alloys, and is some- 
what difficult with the copper-silicon 
alloys and the aluminum bronzes. 


When using the tin-lead soft solders, 


the following rules should be followed 
to insure good joints: (1) surfaces 
to be soldered must be thoroughly 
cleaned, (2) while soldering, the 
metal surfaces must be brought to 
a temperature above the solidus point 
of the solder, (3) the flux used should 
be molten at temperatures below the 
solidus point of the solder so that it 
will not be trapped in the solder in 
the joint, and (4) all traces of cor- 
rosive fluxes must be removed after the 
joints have been made. -A solder 
containing 95 percent tin and 5 per- 
cent antimony can be used when high- 
strength soldered joints are required. 

Hard soldering with a silver solder 


is used where high-strength joints are 
desired. A borax flux is used. Silver 
solders commonly used have melting 
_— ranging from 1175 to 1600 F. 

¢ strongest joints are made when 
clearances are small; however, drive 
fits should not be used. Best results 
are obtained when the joint is heated 
tapidly and then kept at temperature 
only jong enough for silver solder 
alloy to flow properly. 


BRAZING 

Brazing is widely used for joining 
copper, brasses and bronzes with like 
or dissimilar metals. Brazing copper 
is recommended in preference to sol- 
dering or welding, except in cases 
where ‘color matching is desired, or 
where the filler metal is not satis- 
factory from a service standpoint. 
Brass and nickel-silver brazing alloys 
melt at about 1600 to 1700 F., while 
copper-alloy welding rods melt at tem- 
peratures ranging from 1600 to 2250 
F, The metals to be brazed should 
have a melting point at least 100 F. 
higher than the brazing alloy to be 
used. Borax or boric acid fluxes 
are employed. 


WELDING 


Cast copper-base alloys can be weld- 
ed with varying degrees of ease by 
the oxyacetylene gas welding process, 
or by the carbon arc and metal arc 
electric welding processes. High ther- 
mal conductivity is the chief obstacle 
to welding copper, although oxide 
embrittlement also causes considerable 
difficulty when welding certain grades 
of commercial copper. Zinc vaporiza- 
tion causes difficulty when welding 
the brasses. High lead content in 
some of the brasses and bronzes also 
makes. welding difficult. The alloys 
that are hot short, such as the tin 
bronzes, phosphor, bronzes and the 
silicon bronzes, must be welded quick- 
ly for good results. The solid, contin- 
uous film of aluminum oxide formed 
when the aluminum bronzes are melt- 
ed makes gas welding these alloys 
difficult; they may be welded with 
either the carbon arc or metal arc 
methods when using coated aluminum- 
bronze alloy rods of the same compo- 
sition as the parent metal. It is 
claimed that certain shielded-arc elec- 
trodes of the phosphor bronze type 
also are suitable for metal arc welding 
on these alloys. Coated aluminum 
bronze alloy rods have been used 
successfully for welding manganese 
bronze castings and other brass cast- 
ings by both the carbon arc and the 
metal arc methods without preheating. 
Direct current arc welding equipment 
is used. 
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SHEARING — 
Straight 














Shears straight and. free edges of 
sheet metal. 


Machine Efficiency 


A=—Excellent, B—=Good, C—Fair, D—Poor 


Number 


of Parts Cost Speed Accuracy 





1-5 
5-50 
50-500 
500 & Up 


A 
A 
A 
A 





NOTES: 

Die cost—none 

Set-up cost—very little 
Operating cost—moderate 


Materials Cut 


Will shear all metals within limits in- 
dicated in column. 


Design Considerations 


1. Use of a straight shear is limited 
to straight and free edges only. 

2. If cuts must be made on a part, and 
can not be made on a punch press, 
it may be cheaper to design the 
item for production in one set-up 
on a router. 


Limitations 
Maximum Length & Gage 


6’Shear 10’Shear 18’ Shear 
Max Max. Max 


Material Gage Gage Gage 





Aluminum 312 .218 -218 
so .312 .218 
ST -312 .218 .218 
MG 312 -218 -218 

Cor. Resist. Steel -312 

CM Steel 312 -187 

CR Steel 312 -187 








SHEARING— 
Rotary 














Shears irregular shapes of sheet 
metal. 


Machine Efficiency 


A=Excellent, B—=Good, C=—Fair, D—Poor 


Number 


of Parts Cost Speed Accuracy 





1-5 A 

5-! B 
50-5 c 
500 & Up D 





NotrES: 

No die or set-up cost 

Operating cost—moderate 

Materials Cut 

Will shear all metals within limits in- 
dicated in table. 

Design Considerations 


which may be 
No maximum 


radius 
11, in. 


1. Minimum 
sheared, 
radius. 


. Rotary shears are a low production 
machine, used only for re-working 
parts, or in cases where few parts 
are required. 

. Machine usually leaves rough edge 
or burr on parts; therefore, it is 
poorly adapted to cutting parts for 
concave flanges, where edge condi- 
tion is critical. 


Limitations 
Maximum Gage & Limiting Radii 
Max. 


Min. Throat 
Radius Clearance 


Max. 


Material Gage 





Aluminum 
so 
ST 
MG 
Cor. Resist. Steel 
CM Steel 
CR Steel 
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The Science of Precision Gage Making 





@ Over a long period of years the growth of the 
Webber Gage Company has been constant. Today in 
a plant designed, built and equipped for the rapid 
production of precision gage blocks Webber has become 
the largest exclusive manufacturer of gage blocks. 
Illustrated are a few random shots of operations and 
modern equipment used in the manufacture of Webber 
Gages and some of the precision instruments used for 
testing them. 

Here you get a glimpse of the painstaking care taken 





GAGE COMPANY 


12901 TRISKETT RD., CLEVELAND 11, OHIO 


WEBBER GAGE COMPANY 






at various steps in the manufacture of the gages from 
heat treating to shipment. 


It has always been the Webber policy to maintain the 
most up-to-the-minute equipment for production and 
most modern instruments for testing. 


Now manufactured in this air conditioned plant—tested 
in temperature controlled rooms Webber offers the 
ultimate in precision gage blocks. 


Make your next set of blocks Webber Gages. 
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Methods for Cutting Aircraft Sheet Metal—lV 





SHEARING — 
Punch Press 














High production machine, capable of 
blanking or notching large numbers 
af small parts. 


Machine Efficiency 


A—Excellent, B—Good, C—Fair, D=Poor 


Number 


of Parts Cost Speed Accuracy 


1-5 B* Bp” A 
5-50 A A 
50-500 A A 
500 & Up A 





fy standard notches or cutouts wher- 
ever possible. 


Limitations 

Limitations of punch press operations 
are usually limitations of individual 
dies. 





SHEARING — 
Hydro-Press 














NOTES: 

Die cost—very high 

Set-up cost—moderate 

Operating cost—low 

‘Punch press cheapest and most efficient 


method if standard dies can be used: viz. 
standard notching die. 


Materials Cut 


All materials may be sheared on a 
punch press. 


Design Considerations 


Consider that notches or other stand- 
atd cutouts may best be formed by 
standard punch dies. Therefore, speci- 


Hydro-Press primarily a forming ma- 
chine but adaptable to form and 
shear or gang shearing operations. 


Machine Efficiency 
A=Excellent, B—=Good, C—Fair, D=Poor 


Number 
of Parts 


1-5 S 
5-50 Cc 
50-500 B 
500 & Up , 


Cost Speed Accuracy 








NOTES: 

Die cost—moderate 
Set-up cost—low 
Operating cost—moderate 


Materials Cut 


Aluminum (2S0, 3S0) and soft stock 
(24S0) only in gages up to 0,040 in. 


Design Considerations 


1. Typical applications of Hydro-Press « 


shearing are: 

A. Where part is, sheared and 
formed in samé operation. 

B. Where large numbers of parts 
of same gage material are 
needed for same assembly. 

. All shapes may be cut on Hydro- 
Press within limits indjcated. 

. Hydro-Press sheating:: results in 
combination shear and tefsion fail- 
ure of metal. Therefore, edges 
must be dressed when subject to 
further stretching operations. 


Limitations 
Minimum Dimensions—Shearing 


G D 


0.020 34" 
0.032 Be 
0.040 1144” 


G L 
0.020 1% 
0.032 1% 
0.040 2 


Bend relief up to 
0.040 in. inclusive. 





w C 


‘‘W”’ limits for elongated holes are iden- 
tical to those for round holes. 
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© THREE OUTSTANDING FEATURES AND 
OPERATIONS THAT ARE ESSENTIAL IN 
THE DEVELOPMENT OF THE 
HIGH QUALITY OF AMPCO 
TWIST DRILLS. Ne itone ll 
THE CONTINUED © 
USE OF AMPCO 
DRILLS ON TOUGH © 
DRILLING JOBS IS 
A POSITIVE CON- 
TRIBUTION TO 
OUR NATION'S 
TREMENDOUS ~ 
PRODUCTION | 
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TENGINEERS ANO prooucers OF OF QUALITY cu 


AMPCO TWIST DRILL “CO. 
JACKSON, MICHIGAN U.S.A. 
CHICAGO . DETROIT . CLEVELAND . PHILADELPHIA 


Distributors in All Principal Cities 
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Let’s Not Do It Again 


IN 1917-1918 we fought a war to ‘‘make the world 
safe for democracy.” It was supposed to be the 
war to end all wars. 

For twenty years thereafter we allowed our mili- 
tary establishment to fall into a sad state of disre- 
pair. Munitions-making plants were abandoned or 
torn down. Machinery that took precious months 
to build was permitted to rust and disintegrate or 


was broken up and fed as scrap into cupolas or 


open-hearths. 

Our arsenals and navy yards were starved for 
funds to carry on the simplest and most elementary 
developments in the art of ordnance. The coun- 
try’s laboratories, in private industry and in educa- 
tional institutions, took little or no part in trying 
to keep alive any knowledge whatsoever of the 
technique of designing and making the instruments 
of war, because if they had they would have been 
publicly castigated. 

A group of United States Senators and intellectu- 
als avidly preached the doctrine that those who 
made the weapons with which we could defend 
ourselves were ‘merchants of death.” Those peo- 
ple committed an unforgivable blunder who hinted 
ever so timidly that a little emphasis on strengthen- 
ing our defense might be a good thing in a world 
in which Hitler and Mussolini and others like them 
were rising to new heights of power. 

After Pearl Harbor we reaped the harvest from 
these plantings. Fifty planes here, one hundred 
planes there, a relatively small number of other 
badly-needed weapons, might have saved the day. 
But we didn’t have even those meager resources to 
call upon. Ordnance research activities and war 
manufacturing facilities were almost non-existent. 
We had to start from scratch, going to war the 


hard way, building our defenses as we fought. 

Let’s not do it again. None of us wishes to be 
entrapped in the ghastly predicament in which we 
found ourselves in December, 1941. In our hearts 
and minds we have formed brave and bold reso- 
lutions. They are meaningless, however, unless we 
act upon them. 

Preparations should begin now to insure a con- 
tinuation after the war of the present working 
arrangements between the armed services and the 
nation’s scientific centers. 

Our industrial and university laboratories and 
engineering schools should be encouraged to carry 
on what might be termed for lack of a better word 
“war engineering.” The encouragement should 
take the practical form of government funds ear- 
marked for research in the vital and necessary art 
of ordnance. 

These funds also should be allotted to army 
arsenals and navy yards and laboratories so that the 
armed services themselves may continue to stay ut 
top of the newest developments in war weapons. 

All of this seems simpler than it is. The chief 
danger lies in the fact that the end of the war will 
bring with it a natural revulsion against all things 
concerned with war and that Congress, responding 
to this feeling, may attempt to trim appropriations 
for ordnance research to miserably inadequate 
levels. 

If that should happen, Congress will be doing 
the nation a great disservice. Two wars in one 
generation should be convincing proof that the time 
has not yet come when we can afford to put our- 
selves as a nation at the mercy of the world by 
lapsing into virtual inactivity in maintaining the 
art of self-defense. 


uvihind 
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Gaging Business 


War production is looking up. It was considerably better in September than in 
August, and August showed a real gain over July. October will bring further 
expansion, though Washington is slow to acknowledge that fact. The time is com- 
ing next year when America's output will equal that of her allies and enemies 


combined. 


Quick shifts in production will occur from now - War contracts will be sen- 


sitive to changing needs of military strategy. There will be some major cutbacks 
before the year's end and manpower shortages may be responsible for transfer of 
work from one center to another. But the total volume of output will rise. 
























Airplane production in September was five times the weight of planes built in 
the same month a year ago. Over 5,000 combat planes were made in August; the 


number was even higher last month. 


Peak in the plane industry is anticipated about January. Operations will then 
stay at the all-time high level indefinitely. Production this year may hit the 


90,000 mark; that figure includes all types of combat and training planes. Lack 
of manpower and constant changes in design are the two most vexing problems in 
aircraft manufacture. No airplane company has reported shortages of materials 
recently. 

















Heavier and heavier bombers is what the Army is asking for. They will be in 
demand more and more as the main war effort swings westward into the Pacific as 


the defeat of Germany draws nearer. 



















Shipbuilding is not the worry it once was. Combatant ships for the Navy have 
reached a new high in monthly output. Merchant ships also are at an all-time 
peak. Their total this year will run 21,000,000 tons, up to 2,000,000 tons 
over last year. The first Victory ships will be completed late this year; 

in 1944 about half the tonnage will consist of these units. 


Ordnance volume — guns, tanks, ammunition - will be approximately the same next 
year as at present. A huge number of heavy-duty trucks is now in production. 


Manufacture of ammunition will vary with the usage during the war. 


Raw materials continue easy, the exception being carbon steel which is exceed- 


ingly tight this quarter. New steel-making facilities will be coming in the next 
few months and will help relieve the situation. At the moment little steel would 
appear to be available for other than war purposes in the first half of "44. 




























Machine tool production slid another $10,000,000 a month during August to a 
total of $87,827,000. That compares with an all-time peak last December of 
$131,000,000. Most favorable sign was a cut of one-half in cancellations; 

the result was that net new orders went up in August to $33,378,000 from the 


July figure of $28,713,000. 


Current backlogs of machine tool business are running around $375,000,000. 
Further decline in output was registered in September. Rigidity of rules set 


up by WPB for acquisition of new machine tools by war contractors is still mak- 
ing it hard for buyers to place machine tool orders. WPB is working on a plan 
whereby tool builders would complete orders in process when they get notice 

of cancellation and turn the tools over to a DPC pool to be sold to contractors 
who need then. 
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National Metal Congress..to Hear of Output Progress 


Annual meeting and exhibits will be devoted to papers and 


displays explaining and depicting technological developments 


in war production. Officers will be elected 


CHICAGO—Development and progress of the past year in all sec- 


tions of the high-geared war-time metal industry will be the subject’ 


of the 25th annual National Metal Congress and War Conference Dis- 
play, during the week of October 18 through 22 in the Palmer House 


A feature of the program will be a 
series of seventeen afternoon and eve- 
ning sessions devoted to war pro- 
duction, conservation and postwar 
planning, to be presented by the 
American Society for Metals in the 
Palmer House. These practical ses- 
sions are in addition to the regular 
technical program of 37 technical lec- 
tures to be presented each morning. 

Technical programs will also be pre- 
sented by the three national societies 
cooperating with the American So- 
ciety for Metals in presenting this 
Metal Congress, with the Wire Asso- 
ciation meeting at the LaSalle, the 
American Welding Society at the Mor- 
rison, and the American Institute of 
Mining and Metallurgical Engineers, 
Iron and Steel Institute of Metals di- 
visions, at the Sherman. The War Con- 
ference Display will house more than 
175 manufacturers on the seventh, 
eighth and ninth floors of the Palmer 
House, where light equipment will be 
demonstrated. 


To Make Awards at Dinner 


The annual dinner of the American 
Society for Metals will be held Thurs- 
day evening at 7:00 in the Grand Ball- 
room of the Palmer House, with an 
outstanding speaker to be featured. 
Several awards will be made during 
the dinner, including the newly creat- 
ed Gold Medal of the American So- 
ciety for Metals and the Research 
Medal of the Society. 


At the same time, 
the Henry Marion 
Howe Medal will 
be awarded for 
the best paper 
published in 
‘* Transactions ’ 

during the past 
year, and the Al- 
bert Sauveur 
Achievement 
Award will be 
made to Charles 
H. Herty, Jr., as- 
sistant to the vice 

Chas. H. Herty, Jr. president of the 
Bethlehem Steel Co., and an incoming 
trustee of the American Society for 
Metals. 

The annual meeting of the American 
Society for Metals will be held in the 
Ballroom of the Palmer House, Wed- 
nesday morning, October 20, 9:00 a.m. 

Each morning during the week of 
the Congress, except Wednesday morn- 


ICTOBER 14, 1943 





ing, all technical sessions will be ‘ad: 


journed at 11:30 a.m. to hear from out- 
standing representatives of the gov- 
ernment, of the Army and Navy, and 
of industry and labor. These “Victory 
Hours” will be the prelude to the prac- 
tical War Production, Conservation 
and Postwar Planning sessions to be 
held each afternoon and evening. 


To Elect New Officers 


New officers will 
be eiected, with 
M. A. Grossman, 
director of re- 
search of the Car- 
negie - Illinois 
Steel Corp. in 
Chicago, sched- 
uled for the presi- 
dency. Dr. Kent 
R. Van Horn, re- 
search metallur- 
gist of the Alu- 
minum Co. of 
America, Cleve- 


M. A. Grossman land, has been 


Dr. K. R. Van Horn Harry D. McKinney 


nominated vice president, and Harry 
D. McKinney, vice president and 
works manager of the Driver-Harris 
Co., Harrison, N. J., for treasurer. 
New trustees to be elected are A. L. 
Boegehold, head of metallurgy depart- 
ment, Research Laboratories Div., 
General Motors, and Charles H. Herty, 
Jr., assistant to vice president, Beth- 
lehem Steel Co. Continuing as trustees 
will be Vsevolod N. Krivobok, chief 
metallurgist, Lockheed Aircraft Corp., 
and Earle G. Hill, assistant general 
superintendent, Gary Works, Carnegie- 
Illinois Steel Corp. Herbert J. French, 
assistant manager, Development & Re- 
search Div., International Nickel Co., 
president of the Society for the past 


Herbert J. French A. L. Boeghold 


year and, through the forthcoming 
Metal Congress, will thereupon become 
a member of the Board of Trustees. 
William H. Eisenman will continue 
as national secretary of the Society. 
C. H. Mathewson, chairman of the 
Department of Metallurgy, Yale Uni- 
versity, will give the Campbell Mo- 
morial Lecture after the meeting. 


AWS to Meet and Elect 


With particular emphasis on weld- 
ing in war production, the technical 
sessions and the discussions of the 
American Welding Society, meeting at 
the Morrison Hotel, October 18th to 
2ist, inclusive, will furnish up-to-the- 
minute information on welding proc- 
esses and their application. The meet- 
ing will open Monday morning at 
9:30 with the award of the Samuel 
Wylie Miller Medal, the Lincoln Gold 
Medal and the prizes of the Resistance 
Welder Manufacturers Association. 

At a business 
session of the an- 
nual meeting, 

David Arnott, 

vice president, 

American Bureau 

of Shipping, will 

be elected presi- 

dent; Isaac Har- 

ter, vice president, 

Babcock & Wil- 

cox Co., will be 

elected first vice 

president, and A. 

C. Weigel, vice 

president, Com- David Arnott 
bustion Engineering Co., second vice 
president. 


Isaac Harter A. C. Weigel 
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Rod Range—There's a great difference between the sizes of the largest 
and the smallest connecting rods produced by The Cooper-Bessemer Corp. 
The former weighs 6,000 Ibs., is approximately 10 ft. long, and goes into 
huge compressors used in production of war materials such as helium, syn- 
thetic rubber, high octane gasoline and TNT. The small rod, only 14 in. in 
length, is a vital part of one of the many different engines the company builds 


Welding, Casting Replace Tank 
Riveting; Conservation Urged 


TORONTO—Welding and casting are 
replacing riveting in making tank 
hulls in Great Britain, Canada, and 
United States because it is simpler and 
safer, L. E. Carr, technical director, 
British Ministry of Supply Mission, 
Washington, said at a session of the 
meeting of the American Society of 
Mechanical Engineers and the Engi- 
neering Institute of Canada, here. 

“If the tank is to survive as a 
weapon of war, such survival will 
rest primarily on its ability to with- 
stand punishment rather than high 
speed performance,” said Mr. Carr. 
“This implies greatly increased hull 
thickness and this field must be taken 
up mainly by casting, since very thick 
plates involve hand welding. The use 
of welding simplifies fabrication, elim- 
inates much machining and reduces 
production labor. Welded joints are 
much more satisfactory ballistically 
than are riveted joints. Rivets are 
dangerous owing to liability to fly off 
under attack, and the riveted joints 
are weaker under attack involving 
shock. 


Conservation Discussed 


The changing cor‘plexion of conser- 
vation problems caused by the war 
and the steps taken to conserve ma- 
terials, not only by avoidance of waste 
but through modification of design, 
substitute materials, and simplifica- 
tion and standardization of design and 
specifications featured one of the 
morning sessions of the three-day con- 
ference. Speakers at this session were 
Cc. B. Stenning, Canadian chairman, 
Joint War Production Committee on 
conservation, and Assistant Coordi- 
nator of Production, Department of 
Munitions and Supply, and Howard 
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Coonley, chairman of the Conservation 
Division, War Production Board, and 
president, the Walworth Co. 

“Conservation must be carried on 
until every Axis nation is subdued and 
the world can be assured of a lasting 
peace,” said Mr. Coonley. “And after 
peace, reconstruction will require con- 
servation.” Then “there will remain 
the age-old problems of enough to 
feed, to clothe and to shelter all man- 
kind.” 


Shortage of Welders Boosts 
B. C. Ship Production Time 


VANCOUVER, B. C. — Shortage of 
skilled welders is delaying, by 30 days, 
the delivery of tankers by Victoria Ma- 
chinery Ltd., extending building time 
to 100 days. Though, in effect, it is a 
plant slowdown, the company contends 
ships will be delivered just as quickly 
and more cheaply, as more work will 
be done on the vessels on the building 
ways and less in the outfitting plant 
after launching. 

Welding machines have been idle 
because experienced operators are not 
available to handle them. Much more 
welding is done in the construction of 
tankers than in steel freighters, since 
all bulkheads of the former are welded. 

A further drain of manpower to 
the armed forces is anticipated by 
the yard management, and it is ex- 
pected ultimately to employ women 
on jobs to 24 percent of effectives. 
Women at present represent approxi- 
mately 10 percent of the shipyard’s 
payroll. 

The labor situation was further ag- 
gravated early in September with the 
return to school of boys employed in 
the shipyards. 





SAE Meeting Hears of Plane 
Designs; Told of Magnesium 


LOS ANGELES—Safety and military 
necessity are the two major factors 
controlling design and _ production 
changes in warplane manufacture, the 
Society of Automotive Engineers Na- 
tional Aircraft Engineering and Pro- 
duction meeting, in the Biltmore Hotel, 
here, was told by H. S. Martin of Con- 
solidated Vultee Aircraft Corp. 

Prompt incorporation of the neces- 
sary changes follows proofing through 
actual installation in a model, Mr. 
Martin said. 

Changes are made also for produc- 
tion improvement and other reasons, 
including correction of errors, but Mr. 
Martin explained that safety and mili- 
tary necessity alone are considered 
sufficiently important to interrupt pro- 
duction. Other improvements are in- 
corporated when possible without de- 
laying deliveries or scrapping parts, 
explained Mr. Martin. 


Tells Magnesium Value 


Present and postwar availability of 
the new weight-saving metal, magne- 
sium, was reported at the meeting by 
J. C. Mathes, Dow Chemical Co. 

Magnesium was said to supplement 
aluminum as a metal helpful in in- 
creasing the range, load, speed, and 
maneuverability of warplanes. Assur- 
ance of abundant supply, plus ac- 
cumulating use and test experience, 
now make magnesium available for 
extrusions, forgings, castings and 
sheets. 


Describes Trainers 


Ralph Ruud, assistant factory man- 
ager, North American Aviation, Cali- 
fornia Div., described the basic trainer 
in which pilots of 24 United Nations 
air forces now are receiving final com- 
bat training. 





IN THREE LANGUAGES 


OTTAWA—Making a bid for fa- 
vorable consideration for Cana- 
dian goods in postwar interna- 
tional trade, Ottawa has decreed 
that all shipments of supplies to 
United Nations under Canada’s 
billion dollar mutual aid program 
must carry a label bearing the 
maple leaf emblem of the domin- 
ion surrounded by the word Can- | 
ada in English, Russian and 
Chinese. The goods would go 
mainly to the Soviet Republic, 
China and British Empire coun- 
tries. But the plan is delayed be- 
cause someone in Ottawa didn’t 
know how to spell Canada in 
Chinese. An original issue of 
labels is being recalled for a cor- 
rection in spelling. A literal trans- 
lation of the Chinese characters 
for “Canada,” is “Great Country.” 
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The industrial 
population is 
watching a pre- 
view of what may be in store for the 
city when the war ends. It revolves 
about the sale of $1,400,000 worth of 
precision tools from the Army Air 
Forces warehouses here to dealers at 
about $75,000. And it may furnish the 
Truman committee with just the ex- 
cuse it has been seeking to come into 
Detroit and probe the automotive in- 
dustry. 

On the other hand, it may be a boon 
to the industry too. The investigation 
may bring to light some stupid Air 
Force policies on the disposal of sur- 
plus equipment and at the same time 
may force the War Production Board 
to streamline its mechanism with re- 
gard to the same thing. 

The tools sold at scrap prices were 
part of about $31,000,000 worth of 
equipment which had been sent into 
Studebaker when that company was 
given its first aircraft contract. Before 
the equipment could be used, the Air 
Force decided that the small engine 
which Studebaker had been assigned 
was to be superseded by much larger 
ones because of the success of the 
Flying Fortresses at the front. 


Sale may be 
Investigated 


The change in the 

assignment made 
Was Sold the machines and 
tools useless to Studebaker. About 
$30,000,000 was disposed of to other 
companies. The $1,400,000 which could 
not be sold by Studebaker was sent to 
the Air Forces Central Procurement 
District warehouses here. They were 
not inventoried or tagged but boxed 
and shipped in. 

An Army spokesman stated that 
they were circularized for nearly a 
year without success. He stated that 
because they were special tools, made 
from high speed steel and some only 
half finished, manufacturers were not 
interested. 


Residue 


"Inside Dope” But somewhere 

the tip came to 
Played Part tool dealers that 
not only special purpose tools but some 
general purpose stuff was lying in the 
warehouses. There are unsubstan- 
tiated charges of “payoffs” to the tip- 
ster but the facts show that the WPB 
was asked about the disposal of the 
tools. 

Franz T. Stone, director of the in- 
dustrial specialties branch of the WPB 
tools division, recommended that the 
lot be sold as scrap, which was done. 
The Central Procurement District of- 
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| AAF-WPB five-cents-on-the-dollar sale of small 


tion. 


ficers say they acted on this recom- 
mendation. Who initiated the move 
has not yet been brought out. 


Blame WPB, 
AFF °° out, however, that 
Policies both WPB and 


Air Force policies are to blame for the 
mess. In order to sell equipment, the 
Air Forces require that the purchaser 
must have a priority as high as the 
one under which the tools were ob- 
tained in the first place. Secondly, the 
price at which they may be sold must 
be the same as at which they were 
bought. 

With these two restrictions, it was 
almost a certainty that the job lot of 
tools should remain over a year un- 
claimed by any manufacturer. Priori- 
ties have a habit of changing about. 
Prices, as well, fluctuate. 

As was pointed out by one manu- 
facturer, the tools were ordered in 
1941 when every shop in the country 
was filled to capacity with orders and 
working night and day and Sundays 
to get out the orders. The Studebaker 
tools, therefore, were priced far above 
what the present market is, what with 
overtime and double time figured in. It 
would be cheaper to get the tools made 
now than buy some figured at 1941 
prices. 

The hope is that, barring any 
venality in the entire transaction 
which may show up in the investiga- 
tion, both the Air Forces and the 
WPB may work out a much saner and 
more practical policy for selling 
surplus equipment. This may save 


It was pointed 


King Post Turner - 
Weber Showcase & 
Fixture Co. mass pro- 
duces king posts for 
liberty ships, using an 
automatic rotating de- 
vice which turns them 
while seams are being 
welded. Posts are 30 
ft. long, welded in 
three sections and re- 
inforced with an extra 
VY in. plate band. 
Completed, each post 
weighs 5800 lbs., and 
87 Ibs. of welding elec- 
trodes are consumed in 
the welding of each 
post, using 400 amp. 
Hobart welders 


tools a result of a combination of nearsighted 
policies, but may bring long-range gains. SWPC 
state board of directors protests ineffective opera- 


Willow Run operation record is deferided 


many a so-called scandal and head- 
aches all around after the war. 


Protest 
Inefficiency 


Another govern- 
mental headache 
was the resigna- 
tion en masse of the Smaller War 
Plants Corp. board of directors for 
Michigan. Thomas W. Moss, who has 
been regional director of the corpora- 
tion here, resigned a month earlier. 

The directors charged they were be- 
ing used as a “window dressing” for 
the ineffective operation of the agency. 
They were particularly disgusted with 
the failure of Washington to decen- 
tralize the regions and give them 
autonomous direction of affairs. 

Moss himself was silent, both on his 
reasons for resigning, and what his 
future plans were, except to say that 
he would still do “everything possible” 
for the war effort, whether he returns 
to private industry or remains in gov- 
ernmental work. 

The board’s “resignation” later 
turned out to be more of a threat than 
actual quitting and a meeting was ar- 
ranged with Washington officials of 
the corporation to iron out the dif- 
ferences. Nevertheless, indications are 
that unpaid members of governmental 
boards are kicking over the traces at 
so much red tape and running back 
and forth to Washington. 


Willow Run The much-ma- 


Defended ligned Willow 
Run again breaks 


into print this time under the assault 
by the officers of the UAW-CIO local 
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Cutter Salvage—Cutters too worn for use on production work are recut 

and adapted for roughing work in the tool room of the Westinghouse East 

Springfield, Mass., Works. By adapting an end mill to a vertical milling 
head, the die shown was roughed out much faster than ordinarily 


there. While silent most of the time 
when Willow Run is under fire, Ford 
officials this time lashed back and 
accused the union officials of “verbal 
sabotage.” 

The accusation of being “one of the 
outstanding failures of the war” seems 
to be an ill-timed one. The bomber 
plant in September reached the high 
point in output, a figure running sev- 
eral hundred, and with only one final 


assembly line running at the plant. 
The figure does not include the 
“knockdowns” which are shipped to 


Texas and Omaha. 

The bottleneck now seems to be in 
inspection and testing. To remedy 
this, Ford Co. is building another 
hangar for flight testing and delivery 
to the Army. Another will be a ware- 
house to store spare parts. 

The charges of the union included 
one that the sub-assemblies were being 
transferred to other plants; but the 
men who had been working on them 
were not being transferred with the 
work. The shifting of minor sub-as- 
semblies has been going on for some 
time to balance off the lack of man- 
power at Willow Run. 


Concentrate on The transfer of 
One Line men out of Wil- 
low Run is some- 
thing that the company will not do. 
They have found it too hard to replace 
anyone who leaves the bomber plant, 
by transfer or quitting. 
That is one of the reasons that in- 
stead of two final assembly lines, one 
is being operated. The company found 
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it hard to man two properly, and both 
were therefore going at only half 
speed. By concentrating on one, final 
assembly was speeded. 

The company also reported that ab- 
senteeism and labor turnover was at 
a new low for the plant. 


The automotive 
industry is trying 
to draw some 
conclusions from the recent wave of 
resignations at the Ford Motor Com- 
pany. So far, no pattern can be worked 
out. 

First came the resignation of A. M. 
Wibel, long with the company and 
considered one of the top men in pur- 
chasing. Wibel is now with Nash-Kel- 
vinator. 

A short time later came the resigna- 
tion of the plastics expert, Robert 
Boyer. Following in close succession 
have been Larry Sheldrick, head of the 
engineering design, credited with 
evolving the Ford jeep; E. T. Gregorie, 
body designer who brought out the 
sleek-looking Lincoln Continental and 
its direct opposite, the German 4-pas- 
senger Ford, and C. W. Van Rance, 
who designed the tank engine and the 
vaunted Ford plane engine. 

No successor has been named to 
Boyer. Sheldrick has been replaced 
by Dale Roeder, who has been work- 
ing on military trucks and tanks, and 
John J. Wharam, who supervised the 
layout of the pilot’s compartment and 
tail turret of the B-24. He was asso- 
ciated with Van Rance on the tank en- 
gine design. 


What's Behind 
Resignations? 


Booklet Explains CMP 


BRIDGEPORT, CONN.—A booklet en- 
titled, “The Controlled Materials Plan 
—A Simplified Explanation of Pur- 
poses, Principles and Procedures,” is 
being distributed by Manning, Maxwell 
& Moore, of this place. 

Prepared to assist in the gaining of 
a sound working knowledge of CMP, 
the booklet covers such topics as, 
“What Materials are Controlled?”, 
“Are Your Products A or B?”, “How 
Are Controlled Materials Allotted?” 
“How Are Controlled Materials Dis- 
tributed to Producers?”, and “What 
Governs Deliveries?” In addition, there 
are detailed flow charts describing the 
functioning of producers of Class A 
and Class B products. 

Manning, Maxwell & Moore plans 
to distribute the booklet to its head- 
quarters personnel and field repre- 
sentatives and to manufacturers and 
distributors on its mailing list. 


But Not Renegotiable! 


PITTSBURGH — War-time business 
has boosted the income and member- 
ship of the CIO United Steelworkers 
of America, according to the second 
public financial report of the union. 
The 60-page audit revealed that from 
Dec. 1, 1942 to May 31, 1943, the union’s 
net income was $871,328 and its net 
worth had increased to $2,646,233. In its 
first published financial report cover- 
ing the seven months from May 1 to 
Nov. 30, 1942, the union’s net income 
was $301,187 and its net worth was 
$1,774,905. Its membership swelled 
from 726,625 to 745,000 in the six 
months ending last May 31, and the 
members, during those six months, 
paid $3,626,879 in dues and $362,820 in 
initiation fees. 





GOVER® MENT CAPACITY LEADS 


PITT }\BURGH—Uncle Sam now is 
the nation’s leading aluminum pro- 
ducer. Roy A. Hunt, president of 
the Aluminum Co. of America, re- 
ported that his company has built 
fer the government without profit, 
40 separate plant projects, operated 
by Alcoa on short-term leases. As 
the nation approaches the wartime 
goal of an annual aluminum pro- 
duction rate of more than 2,100,000,- 
000 pounds, the government-owned 
plants have more aluminum ca- 
pacity than all privately-owned 
companies in the industry. This 
despite the fact that Alcoa has 
about completed a $250,000,000 ex- 
pansion of company-owned facili- 
ties. President Hunt revealed that 
the aluminum forging capacity of 
Alcoa will be 45 times its peace- 


year, while its capacity for produc- 
ing other forms of aluminum will 
reach 6% to 13 times pre-war levels. 
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West Coast plan like national service act, but lacks 
teeth. Critical labor areas announced; referral 
plan to spread. Navy will get more of drafted 
men. Rejects and deferments expected to cut father 


induction severely. Services indexing holdings 








Dress Rehearsal Despite grum- 
blings from both 


For Service Act 
management and 


labor, the modified Buffalo Plan has 
been put into force on the West Coast 
and soon will be extended to other 
communities. If it doesn’t work, a 
National Service Act is the only re- 
maining recourse. Such an act is 
drawn and waiting for presentation to 
Congress if and when desirable or 
necessary. The plan in effect on the 
West Coast has most of the control 
a national service act would have, ex- 
cept provisions for jailing for non- 
work and the power to move a laborer 
from one job to another. 


















Expect to Extend While announcing 


Referral Plan o wwe op 
manpower-critical 


areas—raising the present total from 
59 te 71—War Manpower Commission 
forecasts government control of hiring 
and transfer of workers in each of 
these areas within six months. The 
most critical areas now are in Detroit, 
Akron and the Connecticut valley. 
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The score on 
manpower within 
present draft lim- 
its is as follows: over 10 millions are 
now in the services, 3 millions have 
been rejected, 1% millions are de- 
ferred on farms, 1% millions are de- 
ferred in industry, 6 million fathers 
are available. 

The Army is pretty well built except 
for replacements, but the Navy isn’t so 
fortunate. Roughly, the Army is 90 
percent built, the Navy 60 percent. To- 
gether they’ll require 2 million men 
in 44. After New Year’s a much larger 
proportion of the drafted men will be 
assigned to the Navy, which will be ex- 
panded to 3 millions, a force greater 
than the Army had in 1917-18. 


Inventory of 
Manpower 
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The Selective 
Service people are 
not too hopeful 
about numbers of men to be secured 
from the ranks of fathers. They feel 
that they will be lucky if they get 1 
million out of the 6 millions available. 
The percentage of physical reject- 
ments and occupational deferments 
will run high. 


See Little 
From Fathers 
















Equipment and 
machine tools, 
which have found 
no takers after moving through the 
proeesses of redistribution and offer 
of sale by the Treasury Procurement 


Services Sell 
The Balance 
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Department, are returned to the origi- 
nating claimant agency for sale in any 
manner or condition possible. 


Army and Navy 
are inventorying 
and classifying 
their machine tools on IBM punch 
cards. Similar activity is going on in 
Defense Plant Corp., where punch 
cards are being prepared for each ma- 
chine—listing its salient features—and 
for plants; in the case of the latter, 
the cards will give the floor load, con- 
struction, areas, clearances and any 
other necessary data. Government- 
wide preparation of such information 
on an identical basis will aid in com- 
plete utilization of available equip- 
ment, machinery and plants and will 
facilitate sale of surplus. 


Indexing Plants 
And Equipment 


Make Subcontract Results of a sub- 
Survey contracting sur- 


vey, conducted by 
Army, Navy, Treasury and Maritime 
Commission of 252 corporations and 
their subsidiaries, indicate that, of 
each contract dollar, prime contractors 


spend: 16c for raw materials and sup- 
plies and 35c for subcontracts, while 
49c is for value added by thefr work. 
Large subcontractors devote 3lc for 
raw materials, 13c for fabricated parts, 
and 56c for value added. 

More than one-third of the subcon- 
tractors were companies having fewer 
than 100 employees, and approximate- 
ly another third of them employ be- 
tween 100 and 500 persons. On the 
basis of dollar volume, about one-quar- 
ter of all subcontracts was let to the 
small firms. 


Testifying before 
the House Small 
Business Commit- 
tee, Commerce Secretary Jesse Jones— 
head man of Reconstruction Finance 
Corporation and Detense Plant Cor- 
poration—warned of losses the govern- 
ment might need to take on its in- 
vestment in war plants when peace 
comes. He emphasized the necessity, 
when the time comes to convert war 
plants to peacetime production, of fa- 
vorable sales terms to encourage pri- 
vate enterprise. 


Plant Investment 
Loss Foreseen 
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More Sharply Downward—A 9 percent drop in machine tool shipments 

from June ($108,689,000) to July ($97,541,000) was followed by a 10 percent 

decline to $87,827,000 in August. Total August orders were $40,192,000, or 
approximately 3 percent less than the July order total of $41,447,000 
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Chicago Wheel & 
Manufacturing Co. 
was presented § the 
Army-Navy "E" pen- 
nant by Col. C. J. 
Otjen, who lauded the 
company's record in 
aaiitiee of small 
grinding and mounted 
wheels. A. T. Dalton, 
secretary, at speaker's 
right, pledged renewed 
efforts, and A. J. Mil- 
ler, at the Colonel's 
left, expressed appre- 
ciation of the honor 


Little Hope Seen for Civilian 
Steel Products; Capacity Rises 


PITTSBURGH — These skirmishes at 
Washington concerning more steel for 
civilians aren’t being taken too seri- 
ously by practical steelmakers who be- 
lieve at the present time that little of 
their product can be diverted to the 
civilian economy. The Army and Navy 
will give the green light for release 
of materials to manufacture civilian 
goods only when Germany is defeated, 
observers feel. 

The step-up in the shipbuilding pro- 
gram, the emergency demands for 
steel by railroads, and the need for 
invasion equipment will take up any 
slack resulting from cutbacks or can- 
cellations as war contracts are read- 
justed. So production of civilian pro- 
ducts in any sizeable amounts isn’t 
possible as long as there is a 4,000,000- 
ton over-demand for steel in the fourth 
quarter. With production facilities 
crammed with higher rated orders, 
steel allotments for consumer goods 
aren't going to mean much. 


Expect to Meet War Needs 


Booked to capacity for the balance 
of the year, some steelmakers are fill- 
ing their first quarter order books rap- 
idly. The opinion generally is that, now 
with the tide of battle turned toward 
the Allies, the 10,000,000-ton annual in- 
crease in ingot capacity provided for 
in the steel expansion program will 
be sufficient for war needs. As the 
new facilities come into production, 
the task of finding workers is becom- 
ing increasingly difficult. The man- 
power problem is reflected in the fact 
that steel labor turnover, according to 
Pittsburgh sources, is four to five 


times as great as in 1941, despite ef- 
forts of the War Manpower Commis- 
sion to make it tough to change jobs. 
Pittsburgh’s possible classification as a 
critical labor shortage area was fore- 
seen in the estimate of the WMC that 


144h 


the Pittsburgh-New Kensington-Mc- 
Keesport area will need 37,187 addi- 
tional workers by Jan. 1, while the 
visible labor supply is 36,002. Expan- 
sion of the district’s war production 
facilities will demand an additional 14,- 
317 employees and Selective Service 
withdrawals in the area will total 21,- 
870 of the labor demand. 


Electric Furnaces Operate 


The great need for carbon steel is 
stressed by action of the War Produc- 
tion Board in urging steel buyers to 
use electric furnace alloy instead of 
the alloy steel made in open hearths. 
John T. Whiting, director of the Steel 
Division of WPB, estimates that for 
every ton of alloy steel displaced in 
the open hearth, 1 1/3 tons of carbon 
steel can be produced. One of the 
latest electric furnaces was kicked 
into operation last month at the Am- 
bridge, Pa., plant of A. M. Byers Co. 
The new furnace, of the Herault type, 
delivers a 40-ton heat every six or 
seven hours. 

There has been no great rush of con- 
sumers to switch to electric furnace 
alloy steel, one reason being that it is 
about $10 a ton higher than the open 
hearth variety. In 1940, the average 
monthly production of open hearth 
alloy steel was 306,000 tons; in 1942 
it was 664,000 tons; reached a peak 
production in March, 1943 of 934,000 
tons, and presently about 62 percent 
of alloy production comes from open 
hearths. Electric furnace capacity has 
leaped from 150,000 tons a month in 
1940 to a record production of 407,000 
tons in August this year. Whiting 
estimates that the monthly capacity 
will be 541,000 tons by the end of the 
year when the electric furnace expan- 
sion program, now 85 percent com- 
pleted, will be concluded. 

In an address before the 39th annual 








meeting of the Association of Iron 
and Steel Engineers at Pittsburgh, 
Whiting revealed that on Oct. 1, the 
new blast furnace capacity was 64 
percent in operation and open hearth 
expansion 62 percent complete. Con- 
gratulating the industry for producing 
57 percent more steel in this war than 
in the last war, Whiting warned that 
the industry must not lose its victory 
punch by succumbing to the failing of 
Americans “to let down when we get 
out in front.” Another speaker before 
the 1,200 engineers was Wilfred Sykes, 
president of Inland Steel Co., who be- 
littled “loose talk” about the competi- 
tion that steel will encounter from 
lighter metals and plastics. He esti- 
mated that pent-up demand both in 
this country and abroad will be met by 
approximately 75 million tons of ca- 
pacity annually in American steel 
plants that can be operated economi- 
cally and be competitive in postwar 
years. 


Farm Machinery Company 
Outlines Postwar Plans 


CHICAGO—J. I. McCaffrey, second 
vice president of the International 
Harvester Company, who is chairman 
of the company’s postwar planning 
committee, has just issued a statement 
as to the company’s plans for re- 
suming peacetime production. In a 
general way, he said, they have plans 
for motor trucks, industrial power 
units, refrigeration and other lines of 
products but that their chief develop- 
ment will be in the mass production 
of machines suitable for the smaller 
farms. He said: “We approach the de- 
velopment of postwar farm machines 
with five basic considerations in mind: 
The immediate job of American agri- 
culture, now and for several years aft- 
er the war, will be to produce an abun- 
dance of food to tide us over one of 
the world’s greatest food crises. Ade- 
quate, economical farm machinery is 
a basic requirement for that job. We 
believe that a cardinal need will be 
for lowest possible cost farm machines 
of a type to fit the family sized farm. 
We believe that wider diversification 
of crops will create demands for new 
types of machines. We believe these 
must be of simpler design, much easier 
to handle and much more precise in 
their operation. We are certain that 
out of the mass of new manufacturing 
technology, acquired by American in- 
dustry as a result of the great pro- 
gram of war production, will come new 
manufacturing methods, the use of 
new and better materials and other 
improvements that will enable us to 
build better machines for the Ameri- 
can farmer.” 


New Machinery Described 
He referred also to the development 
of a successful mechanical cotton 
picker, a sugar-beet harvester, some 
new types of hay machines and self- 
propelled combines on which work 
was interrupted by the war. 
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Spotting 
The Air News 





Important changes are taking place 
in warplane production. They are re- 
vealed in the War Department’s “Con- 
ference of Industry, Labor and Press” 
recently concluded in Washington. 
Army handed out to the press a bale 
of mimeographed routine speeches by 
generals and government executives. 
What counted was said behind doors. 


It was a production rally, in grim 
words and pictures showing Allied 
heavy losses in the air, masses of de- 
stroyed materials at the front, and the 
persistent power of the enemy. Some 
of the staunchest manufacturers took 
it all at face value and went away 
feeling a little frightened and more 
responsible. Others, considering the 
Army’s motives, discounted the cam- 
paign up to 50 percent. All said it was 
a good show, including the hair-raising 
sham battle at Fort Belvoir, three or 
four miles from George Washington’s 
Mount Vernon. Airplane makers were 
least excited; they have more contact 
with the Government than most other 
war suppliers. Some of them told Army 
officers bluntly they should put their 
ugliest movies and lectures on tour. 


Some conclusions reached during the 
rally, and at meetings of the east and 
west coast Aircraft War Production 
Councils which followed, are indis- 
putable. The Nazis and their army are 
still full of fight and they become more 
effective as they back into concentra- 
tion. German divisions were shown 
spotted so thickly in Europe that if the 
Russians should call it off we would 
have no chance for invasion for a long 
time. It was made plain that Germany 
is the first job in hand, though the 
screws are to be tightened on the Japs 
with all our spare force. 


Air power was raised head and 
shoulders above all other weapons. The 
enemy must be heavily hit by air, to 
Save myriads of lives that would be 
sacrificed in ground fighting. There 
are more than 250 critical objectives in 
Germany and occupied areas—ship- 
yards, cities, rail centers, production 
centers. Allied air forces have battered 
a lot of them, with indeterminate ef- 
fect. So far Germany appears to be 
suffering no perilous shortages. It is 
a hard fact that we have seriously hurt 
only fifteen or twenty vital places in 
Europe, knocked out only three or four. 


Germany’s ajrcraft production has 
Seen simplified by her shift to the de- 
‘ensive. Bombers were discontinued 
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last December, and production of vari- 
ous fighter types put in their places. 
Thus fighter resistance has increased 
against our bomber forces, and the 
Nazis maintain fighter superiority over 
objectives we must atack. They have 
increased their fire power with more 
20mm guns, improved performance of 
their planes, and have perfected a sort 
of bazooka which throws bombs about 
the size of grape fruit. These high- 
concussion explosives can go off 500 
feet from a plane and still wreck it. 


Our own plane program is under- 
going drastic overhaul. Not much de- 
tail will be made public for a while. 
In general the Army wants: (1) in- 
creased output of our’ two heavy 
bombers, B-17 Fortress and B-24 Lib- 
erator; (2) rapid progress to full pro- 
duction of the super-heavy-long-range 
B-29; (3) concentration on long-range 
fighters to accompany the above; and 
(4) more rapid bomber crew training. 


The conference was told many things 
that would make unpleasant reading. 
Our bombing is not as good as it 
sounds in the newspapers; we are tak- 
ing more punishment in the air than 
you would think, and we do not have 
as many airplanes overseas as you 
might expect. But it is up to the war 
command to decide whether detail of 
these facts can be published with se- 
curity. It is clear now that military 
aviation over-extended its hopes. Those 
in command were right about ‘what 
air attack could do, but they forgot 


Super Driller Drills 
Superchargers — Fif- 
ty-two holes are drilled 
in  turbosupercharger 
casing in a single oper- 
ation on a multiple- 
spindle drill at General 
Electric's Fort Wayne 
Works. Prewar pro- 
duction saw_ super- 
chargers made by a 
small staff of expert 
mechanics. War de- 
mands have placed 
them on an assembly- 
line basis, where they 
are being made with 
rapidity and precision 


Production rally staged by War Department gives 
topflight producers, labor leaders and newspaper 
men a realistic account of what we’re up against. 


West Coast airplane producers have little liking 


for manpower referral plan, make recommendations 


much of the long grind of work and 
materials necessary before the attack 
can begin. It is true that one airplane 
can do more damage than a thousand 
men, but it takes a thousand men to 
back up the airplane. 


Specific recommendations to relieve 
the serious manpower shortage in the 
aircraft industry were made by the 
National Aircraft War Production 
Council, during a recent session of 15 
leading aircraft company presidents. 

The aircraft companies are of the 
opinion that solution of the manpower 
problem should be sought through 
voluntary means and cooperation of 
government, management and labor, 
and that national labor conscription 
should not be considered until and un- 
less all other efforts have failed.. The 
Byrnes West Coast manpower plan is 
unpopular with the aircraft industry 
as being academic, complicated and 
failing to emphasize main problems, as 
turnover and absenteeism. 

Specific steps recommended to meet 
the situation include: Executive or 
legislative action to require compli- 
ance, by both employer and employe, 
with certificates of availability, now 
used in an effort to control turnover; 
continuous draft deferment for periods 
of no less than six months of necessary 
personnel in aircraft production of the 
greatest urgency; return to the air- 
craft industry, by a screening process, 
of essential workers whose skill and 
training can contribute most to the 
war effort on the production front. 
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Adjustable Expediter—An adjustable holding fixture developed and in 
use at General Electric's Schenectady Works reduces setup time and facili- 
tates end-milling of surfaces at an angle to the vertical. It consists of a 
plate supported by a vertical piece, the ends of which form axles and extend 
through two parallel pieces, which form the base. The tops of these base 
pieces are sloped to permit tilting the plate to the desired angle 


New England Manufacturers 
Unite for Postwar Planning 


BOSTON—While New England indus- 
try is straining every facility in war 
production, it is planning to combat 
the drastic wartime economic disloca- 
tion. Employers are organizing to 
maintain productivity and employment 
in the postwar period, and toward this 
end they are affiliating with The Com- 
mittee for Economic Development, a 
private, non-profit corporation  fi- 
nanced by the contributions from indi- 
vidual business. 


A Private Organization 


The Committee is not an over-all 
postwar planning agency. Its aim is 
to stimulate and aid companies to 
plan for themselves. It is focusing 
major interest on the problems of the 
legions of smaller business men 
throughout the country who provide 
millions with their livelihood, and fur- 
nish the seed bed for the entire sys- 
tem of a free competitive economy. 
The Committee is organized into two 
main divisions, research and field de- 
velopment. 

Though its national headquarters 
are in the Department of Commerce 
Building, Washington, D. C., the Com- 
mittee is not an agency of the gov- 
ernment. Paul G. Hoffman, Stude- 


baker Corporation president, is chair- 
man of the board of trustees in Wash- 
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ington. Ralph E. Flanders, president, 
Jones & Lamson Machine Co., is the 
New England member of the board 
and chairman of the national research 
division. The New England offices, 
room 1032 Statler Building, here, are 
under direction of Regional Manager 
Wallace C. Richardson, Jr. 

The field development division en- 
courages and helps individual busi- 
nesses in planning postwar production 
and marketing. There is a regional 
chairman for each Federal Reserve 
District, who appoints district chair- 
men, who in turn appoint community 
chairmen. The division provides com- 
munity chairmen with helpful data on 
postwar markets, case studies of firms 
engaged in postwar preparations, etc., 
which they can pass on to business 
concerns in their areas. This informa- 
tion will be prepared under the su- 
pervision of an industrial advisory 
board of five, presided over by David 
C. Prince, vice president, General 
Electric Co. 


Believe in Mutual Aid 


The guiding thought is that the only 
practical solution to successful post- 
war planning is on a company to com- 
pany basis. 

Marion B. Folsom, treasurer, East- 
man Kodak Co., is national chairman 





of the field development committee, 
and Henry P. Kendall, president, Ken- 
dall Co., Boston, is the chairman of 
the New England district, with Wal- 
lace C. Richardson, Jr., regional mana- 
ger. C. Scott Fletcher is director of 
field development. 

The Greater Boston area comprising 
83 towns is presided over by Alden E. 
Brett, president, Hood Rubber Co. 

The Worcester committee is mak- 
ing a survey of the area as the basis 
of an unemployment-combatting plan. 
It is felt that unless business is ready 
to present concrete proposals for solu- 
tion of unemployment during the 
period of demobilization and readjust- 
ment, it is inviting radical changes 
in the social and economic structure 
of the nation. Wallace T. Montague, 
vice president, The Norton Co., is the 
chairman. 


Plant Capacity Turned to 
Trucks and Farm Machinery 


CHICAGO-—-Eighty percent of the 
plant capacity of the great agricul- 
tural machinery plants in this area 
has been released from strict war pro- 
duction to the manufacture of farm 
machinery and motor trucks. Very 
little retooling or new machinery 
equipment will be required in the re- 
conversion, however, because’ the 
plants have been employed on classes 
of work coming within the scope of 
their regular equipment. A very large 
proportion of their plant capacity has 
been devoted to the making of repair 
parts, the demand for which was great 
in view of the absence of new ma- 
chines. 

The motor truck departments of 
these companies are in an especially 
fortunate position as most substantial 
orders for all types of trucks have re- 
cently been placed by the Office of De- 
fense Transportation carrying highest 
priority. It is understood that addi- 
tional orders are to be placed running 
into very large volume; models for 
civilian service will be included. 

Aside from this shift back to sorely 
needed equipment for food production, 
industry generally is still exclusively 
on war business. 

Builders of power shovels, exca- 
vators, tractors and all types of con- 
struction machinery are still going full 
tilt on war work. Some plants are 
booked ahead for a year or more. The 
bulk of the equipment is being shipped 
abroad for army and navy account. 
Speed is the main essential, and rather 
extensive operations in subcontracting 
are being carried on to meet produc- 
tion schedules. 

Everything is being done to avert a 
shortage of workers. Work is sublet 
to localities where the labor shortage 
is least stringent. Women are looked 
to as a main source of available sup- 
ply. They are being coaxed, cajoled 
and importuned into overalls. 

Every effort is being made to keep 
supplies flowing to subcontractors. In 
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asmuch as there are over 10,000 shops 
in this area of which only about 800 
can be rated as large, there is a big 
reservoir of potential subcontracting 
capacity. Not only are these shops 
a source of supply for prime contrac- 
tors in this area, but due to the enter- 
prise of the Chicago Association of 
Commerce they are kept going on the 
kinds of work they are best suited for 
even though the work is destined to 
go outside of the area. 

Manufacturers of such prime end 
goods as super-chargers for aircraft 
engines are going stronger than ever 
with no abatement in sight. Manu- 
facturers who are equipped to make 
demolition bombs are not only increas- 
ing their rate of production but are 
making units of stupendous sizes. The 
six-ton bomb is now the common prod- 
uct of plants formerly turning out 500 
pounders; and these are by no means 
the maximum size. 


War Problem School 

That is how the Chicago and Mil- 
waukee areas are wholeheartedly on 
the war job. But at the same time, 
with wise forethought, industrial and 
commercial bodies are hard at work 
anticipating postwar problems. The 
Chicago Association of Commerce is 
leading in this activity. It is conduct- 
ing classes attended by over 1000 
manufacturers and key men in what 
they term their War Problem School. 
Various groups meet regularly to 
study scheduled problems. On Septem- 
ber 17 a large and enthusiastic class 
was addressed by Colonel C. R. Bax- 
ter, Director of the Redistribution Di- 
vision of the War Production Board of 
Washington, D. C., on the subject of 
bow manufacturers can benefit from 
War Production Board redistribution 
of used machinery. Colonel Baxter ex- 
plained the efforts of his division to 
help to prevent a great oversupply of 
equipment at the end of the war with 
its demoralizing effect upon the ma- 
chinery market. He told of the re- 
gional setup of his division to co- 
operate with the dealers having avail- 
able machinery and shops needing it 
to put into use machine tools which 
would otherwise accumulate to glut 
the market. This also is calculated 
to ease up the building of new ma- 
chinery and thus conserve man-hours 
and materials. 


Recruiting Manpower 

Organized efforts are being made 
from several directions to alleviate 
the manpower shortage throughout 
the area. The aircraft industry, com- 
paratively new in this area, led by the 
great new Douglas plant, it is cal- 
culated, will require about 59,000 men. 
Every means of recruiting this man- 
force is being resorted to. As many as 
possible are being enticed from less 
essential occupations. Educational 
classes are conducted for regular 
training of less skilled help, and sys- 
tematic efforts are being made to in- 
terest as many as possible of what is 
estimated as 110,000 available women. 
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NAMES in the NEWS 





J. Frederic Wiese 
has been ad- 
vanced to vice 
president of 
Lukens Steel Co., 
Coatesville, Pa. 
He will be in 
charge of the 
combined sales of 
Lukens and _ its 
two subsidiaries, 
By-Products Steel 
Corp. and Luken- 
weld, Inc. Mr. 
Wiese has been 
general manager 
of sales of Lukens since 1939, and in 
1940 he was appointed manager of 
combined sales for the company and 
the two subsidiaries. Previous to his 
connection with Lukens Steel Co. Mr. 
Wiese was associated with Parkes- 
burg Iron Co. for about four years. 


J. F. Wiese 


C. B. Kentnor, Jr. has been appointed 
president of W. S. Rockwell Co., manu- 
facturers of heat-treating furnaces 
and blast gate valves, New York, N. Y. 
He was formerly sales and combustion 
engineer with Surface Combustion 
Corp., and has been associated with 
Rockwell for the past 11 years. J. A. 
Doyle, for many years with the com- 
pany, has become vice president. 


Thomas J. Anderson and Frank W. 
Shymkus have been appointed to the 
positions of director of purchases and 
purchasing agent, respectively, of Acme 
Steel Co., Chicago. Mr. Anderson has 
been employed with Acme for over 
25 years, and was purchasing agent 
until his recent appointment. Mr. 
Shymkus, who succeeds Mr. Anderson, 
joined the company in 1925. 





Handle Purchasing at Acme Steel 


T. J. Anderson F. W. Shymkus 





A. Amundsen, works manager of 
Wright Aeronautical Corp. for the past 
ten years, has been named manager of 
the company’s newest plant in New 
Jersey, and will direct production of 
Cyclone-18 engines. 


Albert R. Zelt has become ranking 
vice president of Oil Well Supply Co., 
Oil City, Pa., a subsidiary of United 
States Steel Corp. Mr. Zelt has been 
vice president in charge of manufac- 
turing since 1941. Prior to that time 
he was manager of the service depart- 
ment and then works manager. 


Lawrence B. 
Jackson has been 
named director of 
engineering of the 
diesel division of 
American Loco- 
motive Co., New 
York, N. Y. He 
was at one time 
superintend- 
ing engineer with 
American Ha- 
waiian Steamship 
Co., and plant en- 
L. B. Jackson gineer with the 
Texas Steamship 
Co. He joined Fairbanks Morse & Co. 
in 1925, where he advanced through 
the ranks from engineer, marine ap- 
plications, to the assignments of as- 
sistant chief engineer, chief engineer 
of the diesel division, manager of ma- 
rine diesel sales in Chicago and of 
sales in the New England branch, to 
the position of manager of engineering 
in 1936. 


George LaMoth, who joined Cincin- 
nati Planer Co., Cincinnati, as a planer 
hand in 1914, has been advanced to 
works manager and will head manu- 
facturing for the company. 


Tinkham Veale II has been named 
production manager of the Tocco In- 
duction Process Div. of Ohio Crank- 
shaft Co., Cleveland. Since 1942 Mr. 
Veale has been an assistant to the 
president in charge of production con- 
trol records. Previous to joining Ohio 
Crankshaft he was connected with Re- 
liance Electric & Engineering Co., 
Cleveland, makers of motors, speed re- 
ducers and generators. 


M. J. Graham has become manager 
of manufacturing for International 
Harvester Co., Chicago, in direct oper- 
ating charge of all American and 
Canadian manufacturing. For the past 
three years Mr. Graham has been 
works manager in charge of the motor 
truck group of Harvester plants. 


Frank A. Rudolph has been ad- 
vanced from eastern regional to east- 
ern sales manager for Aircraft Acces- 
sories Corp. in charge of sales in the 
Dayton, Ohio, and Washington, D. C. 
offices. He wil! maintain his office at 
the Rockefeller Center headquarters 
of the company. Before joining the 
firm, he was connected with General 
Electric Co. in the radio, television and 
electronic division. 


Marshall Haislup has become mana- 
ger of the export department of E. C. 
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Atkins & Co., Indianapolis, saw mak- 
ers. He has been associated with the 
organization for 22 years, serving in 
various capacities. George Hunter, 
formerly business manager of the 
Armor Plate Div. of E. C. Atkins & 
Co., has received the appointment as 
sales manager of the Industrial Div. 
He joined the company in 1927, and 
has held positions in the service, sales 
and armor plate divisions. 


T. W. Pennington 
has been elected 
vice president in 
charge of sales 
for Jessop Steel 
Co., Washington, 
Pa., makers of 
carbon, alloy and 
high-speed _ steel. 
Mr. Pennington 
joined the organi- 
zation in 1933, 
and in 1935 he 
was named mana- 
ger of the Cleve- 
land branch. He 
served in that capacity until the latter 
part of 1938, when he was transferred 
to Washington, Pa., as general sales 
manager for Jessop. 


T. W. Pennington 


Leon P. Goodspeed, formerly vice 
president of Henry Prentiss & Co., 
with headquarters at West Hartford, 
Conn., has become connected with 
Rudel Machinery Co., machine tool 
dealers, as supervisor of the Connecti- 
cut territory. 


William C. Cuntz has been named 
district manager of the Welding Div., 
Metal & Thermit Corp., New York 
City, producer of metals, alloys, weld- 
ing electrodes. Mr. Cuntz joined the 
firm in 1936 and has been engaged in 
sales and service work since 1937. 


Paul Dietz has become export sales 
manager for the general machinery 
division of Allis-Chalmers Mfg. Co., 
Milwaukee, maker of agricultural 
equipment and engines. Mr. Dietz was 
formerly connected with the export 
division of B. F. Goodrich Co., Akron. 


George M. Gillen, who has been in 
charge of advertising and sales promo- 
tion for Lukens Steel Co., Coatesville, 
Pa., and subsidiaries, has become as- 
sistant manager of combined sales of 
Lukens and its subsidiaries, By-Prod- 
ucts Steel Corp. and Lukenweld, Inc. 





BUSINESS ITEMS 





United States Steel Products Co. has 
purchased the Petroleum Iron Wks. 
Co., with plants at Sharon, Pa., and 
Beaumont and Port Arthur, Tex. 
Petroleum Iron Wks. was a subsidiary 
of American Republics Corp., pro- 
ducer of crude oil and petroleum prod- 
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ucts. United States Steel Products was 
formerly known as Boyle Mfg. Co., 
Pacific Coast light weight steel fabri- 
cating subsidiary of U. S. Steel. 


Frey Industrial Supply Co., 3828 
Santa Fe Ave., Los Angeles, Calif., has 
been named representative in southern 
California for the complete line of 
Taft-Peirce gages and smali tools. 


Heller Bros. Co., manufacturer of 
files, rasps, tools and steel, Newark, 
N. J., has acquired the Cleveland File 
Co., Cleveland. John E. Nicklis, who 
was associated with the Cleveland 
firm, has joined the Heller company. 


Cleveland Tool Engineering Co., 
manufacturers of circular relief grind- 
ers and universal indexing heads, has 
moved into new and larger quarters at 
1253 W. 4th St., Cleveland. 


Rudel Machinery Co., machine tool 
dealers, has announced the establish- 
ment of an office in the Statler Blidg., 
Boston, under the management of B. 
H. Shaw, formerly New England 
manager of Henry Prentiss & Co. 


Weldon Tool Co. of Cleveland, has 
opened a sales office in the Lincoln 
Alliance Bldg., Rochester, N. Y. Wil- 
liam L. Waldeck is in charge of the 
office and will act as district repre- 
sentative for upper New York state, 
which includes all the territory north 
of Hudson, N. Y. and as far west as 
Buffalo. 





OBITUARIES 





Carl E. Johans- 
son, 79, president 
of C. E. Johans- 
son Aktiebolag 
Engineering Wks. 
at Eskilstuna, 
Sweden, died 
there recently. He 
organized a com- 
pany in Eskils- 
tuna for the man- 
ufacture of his 
gage blocks and 
other measuring 
tools on a large 
scale. A plant 
maintained at Poughkeepsie, N. Y., 
was acquired by Henry Ford in 1923, 
becoming a subsidiary of the Ford 
interests. For many years Mr. Johans- 
son spent considerable time in the 
Ford Laboratory at Dearborn. 


Cc. A. Johansson 


Budd G. Rice, president of Rice Ball 
Bearing Co., Philadelphia, since he 
established it 40 years ago, passed 
away after a short illness. His age 
was 63. 


Hugh A. Todd, New York state rep- 
resentative for Hanson-Van Winkle- 


Munning Co., Matawan, N. J., elec- 
troplating and polishing equipment 
and supplies, passed away in New 
Jersey recently. 


Henry L. Bruegge- 
mann, director of 
purchases for 
Acme Steel Co., 
Chicago, strip 
steel and strap- 
pings producers, 
died suddenly of a 
heart attack at 
his home. He was 
46 years old. 
Mr. Brueggemann 
joined the com- 
pany as purchas- 
ing agent in 1934 
and held that po- 
sition until his appointment as director 
a year ago. He was active in Purchas- 
ing Agents Associations, having served 
a term as president of the Chicago 
group. 


H. L. Brueggemann 


George T. Ladd, 72, president and 
general manager of United Engineer 
ing & Foundry Co., Pittsburgh, manu- 
facturer of rolling mill equipment, 
gears, shearing machinery, castings, 
heavy special machinery, passed away 
in that city. Mr. Ladd designed and 
built the largest water tube boilers for 
Ford Motor Co. in 1919. In the first 
World War he was a lieutenant com- 
mander in the naval reserve and had 
charge of construction of 14-in. naval 
railway mounts and 7-in. caterpillar 
mounts. In the present war Mr. Ladd 
served as a member of the advisory 
board of the Pittsburgh Ordnance Dis- 
trict. He was president of United En- 
gineering since 1928. 


William S. Harley, 62, chief engineer, 
treasurer and one of the founders of 
Harley-Davidson Motor Co., Mil- 
waukee, Wis., died in that city. 








American Gear Manufacturers Assn. 
Semi-annual meeting. Edgewater 
Beach Hotel, Chicago, Ill. Oct. 25-27. 


American Machine Tool Distributors’ 
Assn. Fall meeting. Seigniory Club, 
Montebello, Canada. Oct. 14-15. 


American Society for Metals. An- 
nual meeting. Palmer House, Chicago, 
Ill. Oct. 18-22. 


American Welding Society. Annual 
meeting. Hotel Morrison, Chicago, IIl. 
Oct. 18-21. 


National Metal Congress and Exposi- 
tion. Annual meeting. Palmer House, 
Chicago, Ill. Oct. 18-22. 
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Shop Equipment News 








Air-0-Limit Bearing Gage Checks Inside Diameters 
For Errors in Straightness, Roundness and Size 





The Air-O-Limit 
bearing gage has 
been developed by 
Pratt & Whitney, 
Div. Niles - Be- 
ment- Pond Co., 
West Hartford, 
Conn., to inspect 
inside diameters 
for errors in 
straightness, 
roundness and 
size. This gage 
was originally de- 
veloped to check 
lead-indium plated 
aircraft engine 
bearings whose 
surface is so deli- 
cate that high- 
speed gaging that 
avoids scratching 
or marring requires an instrument 
which does not actually touch the in- 
side diameter. The particular gage il- 
lustrated receives gaging spindles to 
inspect diameters from 2 to 5 in., but 
a smaller model will handle bores as 
small as % in. 

Principal components of the gage 
are the gaging fixture, gaging unit and 
the air-supply equipment. The fixture 
mounts the gaging unit and a ball-sup- 
ported work carriage that positions the 
part over a gage plug. Two V-type 
anvils with tungsten carbide inserts 
are fastened to the carriage. The one 
nearest the operator is permanently 
mounted to receive master ring gages 
for setting up the instrument, while 
the other accommodates the work. All 
master ring gages are of the same 
external diameter, and the internal 
diameter is made concentric with the 
outside diameter to close limits. 

One gaging spindle is usually suf- 
ficient for checking a bearing both 
before and after lead-indium plating 
as the indicator is usually calibrated 
with a 0.004 in. scale which is adequate 
for the tolerances involved. To make 
1 new set-up, the work anvil is ex- 
changed by removing four socket cap- 
screws, and mounting the new anvil 
yn a tongue in the base of the car- 
iage. The proper gaging unit is held 
n the column by a clamp screw, and 
8 readily changed. 

The air-control cabinet contains a 
filter unit for removing moisture and 
foreign matter from air taken from 
the shop line. The air passes from the 
filter to the first pressure-reducing 
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valve where it is stepped down to 50 
lb. per sq. in. Next, the air passes to 
a second, adjustable pressure valve 
for a further reduction to 30 to 40 lb. 
per sq. in. for operating the gaging 
unit. This valve contains a mechani- 
cal adjustment for accurate zero set- 
ting of the gage indicator. The low 
pressure is read on a meter in the 
face of the air-control cabinet. 
Compressed air from the air-control 
cabinet is fed into the rear of the 
gaging unit, which is clamped to 
the column of the gaging fixture. 
From the gaging unit the air passes 
through a restriction tube and then 
to two orifices placed on opposite sides 
of the gage plug. The clearance be- 
tween each orifice and the adjacent 
bearing wall is usually 0.003 in. The 
air gap so created restricts free flow 
of air from the orifices, and the back 
pressure is calibrated in terms of 
tenths on the indicator dial. Use of 
two orifices permits a spot reading at 
any plane. Consequently, out-of-round- 
ness is detected by rotating the bear- 
ing, and taper by traversing the work 
carriage, but since there is no con- 
tact by any gage point there is no 
scratching or burnishing of the hole. 


Quaker Microgrind No. 132 
Eliminate Wheel Loading 


Microgrind No. 132 has been developed 
by Quaker Chemical Products Corp., 
Conshohocken, Pa. The product can 
be used on all grinding, honing, lap- 
ping or super-finishing operations. Mi- 


crogrind is a _ heavy-bodied liquid, 
which when mixed with water in pro- 
portions ranging from one part to 
three parts up to one part to 75 parts, 
makes a translucent, permanent solu- 
tion. 

This material is said to eliminate 
glazing and loading of abrasives, to 
prevent recirculation of chips and to 
be non-injurious to the skin and to 
metals. It is odorless and non-foaming 
and does not obscure the work. 


Bliss 2,000-Ton Trimming Press 
Has a Large Bed Area 


E. W. Bliss Co., 53 St. and Second 
Ave., Brooklyn 23, N. Y., has produced 
a 2,000-ton mechanical trimming press. 
This machine is capable of trimming 
the average run of forgings as they 
would come from a hammer of ap- 
proximately 33,000 lb. capacity. The 
stroke of the slide is 24 in., counter- 
balanced by air. The shut-height dis- 
tance from the top of the bed to the 
slide is 42 in. Slide area is 8760 in., 
and bed area is 98X72 in. 

Operating at 5 strokes per min., the 
machine is triple geared with the twin 
drive on the crankshaft. This press 
has four-piece tierod frame construc- 
tion. Another feature of this machine 
is the multiple-disk flywheel type air 
friction clutch and brake with electric 
pushbutton control. Weight of the 
trimming press is 450,000 Ib. 
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Rockwell Brazing Furnace 
Designed for Heating by Gas 


A small furnace for continuous, auto- 
matic brazing of copper, silver solder- 
ing, sintering or bright annealing of 
metal strips, bands and miscellaneous 
formed objects that require a_ uni- 
formly bright finish has been de- 
veloped by W. S. Rockwell Co., 50 
Church St., New York 7, N. Y. Pick- 
ling, cleaning and drying are unnec- 
essary with this brazing or annealing 
process. The furnace is designed to 
permit the use of gas, with a gas 
burner firing from each end of the 
furnace. Electric heating can also 
be arranged. Complete automatic tem- 
perature control equipment is provided. 
This furnace has a steel shell with 
heavy insulating firebrick lining. Con- 
trolled reducing atmosphere is main- 
tained in the muffle and cooling cham- 
ber by introducing hydrogen drawn 
at a controlled rate from a cylinder. 
The work to be brazed moves on a 
continuous mesh belt conveyor into a 
small, inclosed charging neck and then 
into a square muffle. Then the work 
emerges into a long, inclosed cooling 
zone which is water-cooled. The length 
of the charging neck, and size of 
muffle, and length of the cooling 
chamber depend on the size and quan- 
tity of the pieces to be treated and on 
the speed of their travel through the 
furnace. Special driving mechanisms 
safeguard the conveyor belt. 


Deox-Aluminum Solution 
For Dipping Aluminum Alloys 


Deox-Aluminum alkaline cleaning and 
deoxidizing solution for aluminum is 
being produced by Technical Processes 
Div., Colonial Alloys Co., Philadelphia, 
Pa. The material is supplied as salts 
and is mixed with water in the amount 
of 12 oz. salts per gal. of water. Deox- 
Aluminum is used as a dip at room 
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or elevated temperatures, from about 
10 sec. to 1 min. This material can 
be used on all alloys of aluminum in 
the wrought cast or forged form. 
It is claimed that the solution removes 
very little of the aluminum surface 
when rinsed off. 


Kessler Turret Attachment 
Has Six Tool Stations 


A development of Kessler Aero Tool 
Co., 211 West Palm Ave., Burbank, 
Calif., is the self-indexing bed turret 
with six tool stations and six indi- 
vidual stops indexing with the turret. 
This attachment is lever operated and 
has a maximum stroke of 4 in., with 
a minimum index stroke of 1% in. and 
total travel of 5% in. including the 
index. 

A feature of this lathe attachment 
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is back indexing by hand to speed 
production when using less than a 
full set of six tools. The turret head 
is mounted on a pre-loaded bearing 
which can be adjusted for wear. The 
ways are hand-scraped. 


P.1.V. Gear Mechanism 
Available Without Housing 


Infinitely variable speed P.I.V. gear 
mechanism, without housing, has been 
made available by Link-Belt Co., Phila- 
delphia 40, Pa. for integral designing 
into machine tools. When the machine 
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is equipped with infinitely variable 
speed that is available without shut- 
ting down the operation, the operator 
can regulate the cutting speed to suit 
the work. The operating speed within 
each speed range is regulated by 
handwheel or lever. The P.I.V. gear 
mechanism is of compact all-metal 
construction, employing a _ positive 
drive chain making side contact with 
radial teeth cut on the two adjustable- 
diameter disks which constitute each 
of the two wheels connected by the 
chain. 

To operate the gear mechanism, the 
operator selects the proper change 
gear range, shifts the control lever 
until the desired cutting speed and 














work diameter coincide, then starts 
the cut. If the speed proves to be 
too low or too high, the operator may 
change the cutting speed without re- 
leasing the cut. A pointer and scale 
indicate the speed on the proper scale 


Dayton Rogers Regulator 
Reduces Air Line Pressure 


A regulation valve that can be sup- 
plied with a pressure gage for reduc 
ing shop airline to the desired work- 
ing pressure has been brought out by 
Dayton Rogers Manufacturing Co., 
2835 12 Ave. South, Minneapolis, Minn. 
The regulator is made for 4 and % 
in. iron pipe connections. 

This regulator is equipped with a 
compound spring mechanism. The ac- 
tion of the diaphragm produces sensi- 
tive opening and closing of the ports, 
thus preventing grating, chattering, 
and other air pressure fluctuations. 
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i No. 3A Duomatic 


Lathe brings time saving applica- 


tion of multiple tools to a great 
variety of jobs. Write for Booklet 
No. 601-FL on this fully auto-— 
matic lathe, efficient on long or 


short jobs—large or small. lots. 


Since March 6, 1942 


THE LODGE & SHIPLEY MACHINE TOOL CO. 
CINCINNATI, OHIO, U.S.A. . 


ENGINE TOOL ROOM AUTOMATIC OIL COUNTRY LATHES 
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Bath Contour Bender Forms 
Sections to Various Radii 


A contour bending machine has been 
developed by Cyril Bath Co., East 70 
and Machinery Ave., Cleveland 8, Ohio, 
to form straight sections to the de- 
sired radius or radii by either com- 
pression forming or stretch forming. 
The stock may be either constant or 
varied in cross-section, such as obtain- 
able on a press brake, a roll-forming 
machine or an extrusion press. These 
sections are then formed on the bend- 
er to simple or compound curves in 
one or more planes. 

For compression forming a hat sec- 
tion, for example, a die of the proper 
shape is mounted on the bender table, 
and a roller or shoe is mounted on the 
cylinder ram. This roller is made to 
the shape of the section to be formed. 
In operation the roller presses the 
metal firmly against the die as the 
table rotates. Since the die shoe fol- 
lows the contour of the die, odd-shaped 
pieces of many kinds can be formed 
by the compression method. 

In stretch forming the metal is 
gripped at one point on the die and 
the other end is clamped to the ram. 
As the table rotates, the metal is 
stretched around the die until the de- 
sired shape is obtained. 

The machine can be furnished in 
48, 60 and 72 in. diameter rotary 
tables. The 72 in. table is suited to 
handle practically any size piece in 
the average plane plant or body shop. 


Lempco-Evans Reamer 
Made With Removable Blade 


Opposite-spiral, removable blades fea- 
ture the Lempco-Evans Hi-speed steel 
reamers brought out by Lempco Prod- 
ucts, Inc., 5708 Dunham Road, Bed- 
ford, Ohio. The reamers finish bore 
bronze, aluminum, iron, steel, or nickel 
alloys. Straight line expansion from 
0.050 to 0.080 in., in radial and chordal 
planes, maintains size and keen cut- 
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many 


permits 
extra resharpenings of the removable 


ting edge and also 
blades. Since the right and left spiral 
blades shear in opposite directions 
simultaneously, holes may be reamed 
over keyways, oil grooves, slots and 
split bushings. Holes are finish reamed 
within 0.0001 in. The spiral blades are 
locked-in, and thus chatter is pre- 
vented. 


Gear Grinding’s Machine 
Form Grinds Rzeppa Joints 


Ball grooves from 11/16 to 1 13/16 in. 
in the outer housing of various sizes 
of Rzeppa universal joints can be pro- 
duced on the formed wheel grinder de- 
Grinding 


veloped by Gear Machine 





Co., 3901 Christopher, Detroit, Mich. 
All of the grooves can be ground on 
this machine without a change of 
spindle. 

The work oscillates on a swinging 
head controlled by an automatic mag- 
netic brake. This permits the formed 
wheel to grind the radii for the groove 
in a curve. The formed grinding wheel 
is fed in from the front, the rapid 
traverse of the table being governed 
by means of an air cylinder. Spacing 
of the grooves is controlled by an 
index head. 
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LeMaire Boring Machine 
Bores 12 Differential Holes 


A three-way boring machine has been 
developed by LeMaire Tool & Manu- 
facturing Co., 2657 South Telegraph 
Road, Dearborn, Mich. It will counter- 
bore a total of 12 holes in a cast steel 
differential and final drive housing, 
which is 7 ft. long and weighs 1,200 
lb., in about one-tenth the time former- 
ly required. 

The machine has a center head and 
two end heads. The center head has 
one spindle which carries a 10% in. 
cutter on each side. Each of the end 
heads has two spindles, one having 
three cutters and the other two. 

This machine bores and counter- 
bores five holes in each end ranging 
in size from 5.118 to 7.125 in. in diam- 
eter while the center head bores two 
main bearings 10.501 in. in diameter, 
and also sweeps the sohulder bearing 
seat. All holes are held within 0.0012 
tolerance. Both end heads feed while 
the center head bores one large bear- 
ing. When one large bearing is bored, 
the center head reverses and rapidly 
advances to a feeding position to bore 
the bearing on the opposite side. 


Burroff Burring Tool 
Removes Sharp Edges 


removing the burr and sharp 
edge produced after drilling a hole 
through any yoke or forked-shaped 
part, Tools Improvements Co., Merrick 
Road, Seaford, L. I., N. Y., has pro- 
duced the Burroff burring and cham- 
fering tool. Four tools burr all holes 
from \% to 1 in. Minimum slot widths 
range from 7/32 to 7/16 in. 

To operate the tool, the driving 
spindle is mounted in any drill press, 
lathe, flexible shaft or chuck running 
at the proper speed. With the spindle 
running, the part to be burred is held 
in one hand, and the Burroff handle 
is held in the other. Then the tool is 
placed on the sharp corner or edge to 
be burred, and the Burroff is engaged 
with the rotating spindle and light 
pressure applied. For large cumber- 
some work this tool may be used with 
a hand-driver spindle. Simple con 
struction enables unskilled operators 
to use the Burroff with ease. 


For 


















For Every Job of 


utting 


There’s a Grade for Top Performance 


@ Whether your steel cutting job involves heavy 
hogging cuts such as ploughing through inch-deep 
cuts in cast armor plate, or light, high-speed work 
such as when precision finishing—or just average 
types of machining—you'll find there is a grade of 
Carboloy Cemented Carbide in each case best 
suited to give you top performance on steel. 

Here are the four Carboloy Cemented Carbide 
Grades now widely used for steel cutting: 


GRADE 78-B—A tough, wear resistant grade for 
general purpose use on practically all types of steel. 


GRADE 78-C—A shock-resistant grade for machin- 





ing steel parts on large, heavy duty machines, such 
as 9’-12’ boring mills, 36”-48” lathes, etc. Excellent 
for interrupted cutting. 


GRADE 78—A grade having high resistance to abra- 
sive wear. For finishing and light roughing of prac- 
tically all steels. 


GRADE 831—A grade specially designed for long 
life on high speed precision finishing. 

When you want maximum results at low tool 
cost per piece—specify CARBOLOY Cemented Car- 
bide steel cutting grades. Send for catalog GT-142. 


CARBOLOY COMPANY, INC., DETROIT 32, MICHIGAN 
11149 EAST EIGHT MILE AVE. 
Birmingham - Chicago - Cleveland - Los Angeles - Newark - Philadelphia - Pittsburgh - Seattle - 


CANADIAN REPRESENTATIVE: Canadian General Electric Co., Ltd., Toronto, Ont. 
FOREIGN REPRESENTATIVE: International General Electric Co., Schenectady, N. Y. 


CATES OUONY 


(TRADEMARK) CEMENTED CARBIDES 


Thomaston, Conn. 


_—o 
“Cast lRon 


FOR HEAVY HOGGING «++ PRECISION FINISHING «++ INTERMITTENT CUTTING 
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Grinding and Honing Oils Are 
Clarified by Sparkler Unit 


An oil treating unit has been devel- 
oped by the Sparkler Manufacturing 
Co., 303 Lake St., Mundelein, IIl., for 
reconditioning of cutting, grinding and 
honing oils that should be heated be- 
fore filtering. It is claimed that sul- 
phonated oils, lard oils, and lubricating 


oils can be restored to their original 
efficiency and sterilized with this equip- 
ment. 

Many of these oils must be filtered 
to remove microscopic metal particles, 
but if this is done at room temperature 
some of the additives such as sulphur, 
lard, wax are removed, impairing their 
quality. If the oils are heated to 170- 
200 F., these additives are in solution 

and will not filter 
out. The equip- 











ment, therefore, 
consists of a 100- 
gal. mixing and 
heating tank, 
equipped with 
electric immer- 
sion heaters and 
a mechanical agi- 
tation. The oil 
is passed through 
a 600-gal. per hour 
plate type filter by 
means of a rotary 
pressure pump. 
The tank will heat 
100 gallons of oil 
from 80 to 180 
F. in 30 min. 
Measurements of 
the equipment are 
25 X72 in. by 58 in. 
high. 








Landis Type DD Crankpin Grinder Is Intended for 
Aircraft Engine and Smaller Diesel Crankshafts 


Development of a 25 in. Type DD hy- 
draulic crankpin grinder has been an- 
nounced by Landis Tool Co., Waynes- 
boro, Pa. The machine is available in 
these sizes: 2548, 2580, 25x96, and 
25120 in. The work drive motors are 
1 hp., while the wheel drive motor is 
25 hp. In the shorter lengths, the 
grinder is recommended for single and 
double throw radial engine crank- 
shafts and for in-line liquid-cooled en- 
gine crankshafts. Numerous smaller 
diesel engine shafts may be handled by 
the longer length machines. 

One of the principal features is the 
dual work drive arrangement. This 
eliminates or minimizes axial deflec- 
tion in the crankshaft. Speed of the 
two drive motors is synchronized elec- 
trically. Multiple V-belt drive speed 
reduction units at each end of the 
table are coupled by a large diameter 
drive shaft. The drive from these units 
is through chains and sprockets to the 
two spindles. Work heads are of ex- 
tra heavy design. By means of rack 


and pinion arrangements, both work 
heads may be moved transversely on 
the top of the work table. Consequent- 
ly, shafts of varying length may be 
handled by the same machine. The 
spindle bearings are automatically 
flood lubricated. Bull’s-eye gages are 
provided at the front of the heads to 
enable the operator to check the oil 
supply. 

To correct any out-of-balance condi- 
tion in the crankshaft, two balancing 
weights are mounted on a circular 
plate attached to the outer end of each 
spindle. These weights may be moved 
radially in a T-slot. Fixture aligning 
latches are provided to hold the two 
fixtures in alignment during loading 
and unloading. 

A shoulder grinding attachment is 
supplied for grinding the crankshaft 
cheeks. Control is by a handwheel 
close to the feed-up handwheel. Gradu- 
ations are in tenths to enable the 
operator to gege the extent to which 
he is feeding the wheel sidewise. Total 
































movement is % in., and the wheel may 
be fed in either direction. 

Shafts ground on the Type DD 
grinder are supported by a bed-mount- 
ed stationary work rest. A quick-act- 
ing lever permits the operator to bring 
both shoes into position for operation 
and to quickly drop these shoes to in- 
operative position. With the shoes in 
their inoperative position, the work 
table may be traversed without danger 
of interference between the crank- 
shaft flanges and the shoes. Hand ad- 
justing screws are provided for mak- 
ing final adjustment to each shoe. 

Rapid feed of this machine is 12 in. 
A grouping of three controls at the 
front of the machine permits control 
of the direction of the feed and adjust- 
ment of the speed of both fast and 
slow feeding movements. A 48-in. dia 
meter grinding wheel is standard for 
this crankpin grinder. 


Sylvania Has Streamlined 
Its Fluorescent Light Unit 

















Sylvania Electric Products Inc., Fix 
ture Div., Ipswich, Mass., has stream 
lined its P-7 fluorescent extension cord 
unit. The fixture measures 10% 

1 3/16 in., and has an over-all height 
of 1% in. Average weight including 
ballast is 2% lb. The fixture operates 
on 110 to 125 volts, 60 cycle, a.c. Tota 
wattage including lamps and auxiliary) 
is 8 watts. 

Improvements in design include 
rounded ends and hanging hook rivet 
ed to the end cap. The unit has beer 
made to permit fast lamp change. 

This fixture utilizes the 6-wat' 
fluorescent lamp. The reflector shields 
the light source from the user, and is 
said to eliminate the danger of eye 
fatigue. A protecting grill prevents 
lamp and socket breakage. 
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LIKE PUTTY... 


The graceful, flowing lines of a Merchant Vessel’s 
hull must be sculptured in steel by a combination of 
lifetime skill and unbelievable brute force. Baldwin 
Southwark presses like this one shape the heavy 
metal as you might mould putty in your hand. 
Southwark builds many types of heavy and light 
equipment for shipyards including plate planers, 


keel benders, joggling presses and testing machines 


For short cuts in production with safety—consult 
our Southwark specialists. Your equipment problem 
is our business. 

Baldwin Southwark Division of The Baldwin Loco- 
motive Works, Philadelphia; Pacific Coast Repre- 


sentative, The Pelton Water Wheel Co , San Francisco. 


&) BALDWIN 


GROUP 


SOUTHWARK 
HYDRAULIC PRESSES 








Reed-Prentice No. 4 Miller 
Now Has Electronic Control 


Reed-Prentice Corp., Worcester, Mass., 
has incorporated in its No. 4 vertical 
miller and die sinker an electronic 
control for the selection of variable 
feed rate on the power down feed. 
The electronic unit is mounted on top 
of the cross-slide, while the control 
station is located near the spindle 
head. Power down feed for either 
drilling or boring is controlled by elec- 
tronic speed and torque regulator. The 
regulator controls a 1% hp. d.c. motor, 
which provides infinitely variable feed 
power to the vertical head. The elec- 
tronic unit and controller operate on 
50 or 60 cycle, single-phase, in the 
range from 200 to 600 volts. An in- 
herent safety factor in the circuits 
provides a natural increase or decrease 











the selected feed 
rate. The circuit is self-braking when 
the control lever is set to stop position. 
In the event of stalling or jamming, 
overload protection is provided for the 
feed drive. All controls are mounted on 
a single dustproof panel. The feed 
rate is selected by a control which is 
calibrated to provide feed from % 
to 15 in. per min. Rapid traverse at 
maximum feed rate is about 40 in. 
The electronic control offers these 
features: infinitely variable range of 
feeds; ease of operation through in- 
stantaneous selection of proper feed 
rate, and elimination of gear box. 


in motor speed to 


Packless Flexible Fastener 
Absorbs Tubing Vibration 


A flexible fastener is being offered by 
Packless Metal Products Corp., New 
Rochelle, N. Y. The device has the 
combined functions of a supporting 
strap and a vibration absorber for 
stationary or movable tubing. 

This fastener consists of a cone- 
spiraled, sensitive spring and ter- 
minates in a clip which snaps onto the 
tube or similar unit to be fastened. 


This fastener is affixed to a supporting 
surface by means of standard metal 
or wood screw fitted through the cone. 
Inasmuch as it flexes in all directions, 
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the fastener can be installed in either 
lateral or vertical position. Its small 
hose area facilitates placement and 
gives a large working area to the cone. 

Used with copper tubing, it is said 
that the fastener’s free action in all 
directions prevents crystallizing of the 
copper. On corners, this device can 





be spaced apart in order to prevent 
tubing bends from abrading contact. 
Upon any impact, the fastener com- 
presses into its cone, thus cushioning 
the hose against injury. 


Absorb-Oyl Floor Compound 
Picks Up Oil Accumulation 


For use where oil has accumulated on 
the floor, American Abrasive Metals 
Co., Irvington 11, N. J., has produced 
Absorb-Oyl. The material is non- 
abrasive, and is prepared in small 
granular form packed in 50 Ib. bags. 
Absorb-Oyl is applied by sprinkling 
on the affected area, and after the oil 
has been picked up, a new application 
is applied. It is said that the com- 
pound is capable of absorbing approxi- 
mately 45 percent by weight of oil 
and grease. 


Preco Blind Rivet Is 
Made in Two Types of Head 


The Preco blind rivet is being pro- 
duced by the Pacific Railway Equip- 
ment Co., 960 East 61 St., Los Angeles, 
Calif. This rivet is available in the 
raised and flush head types. Each 
type comes in three diameters, \, 
5/32 and 3/16 in., with grip lengths 
covering the normal range. They are 
color coded to denote grip length of 
the rivet. 

This rivet consists of three parts: a 
steel recessed-head screw, a _ hollow- 
stem aluminum- 
alloy rivet, and a 
knurled nut. 
When the screw 
is tightened by 
hand or power 
screwdriver, the 
nut causes. the 
aluminum rivet to 
mushroom and 
grip the blind side 
of the assembly. 























Sundstrand Pneumatic Sander 
For High-Speed Hand Sanding 


For hand sanding and finishing opera- 
tions, Sundstrand Machine Tool Co., 
Rockford, IIll., has available Model 
1,000 Hi-Speed pneumatic sander. This 
machine weighs less than 6 Ib. and 
has a speed of 3,500 oscillations per 
min. The sander can be equipped with 
different types of sandpaper attach- 
ments for large or small, wide or nar- 
row, flat or curved surfaces on metal, 
wood, plastics or composition. — 

Pad movements are started and 
controlled by a palm lever fitted at 
the top of the machine housing. The 
reciprocating action of the pad starts 
when the machine is gripped to oper- 
ate. Upon release, the machine auto- 
matically stops. This sander is said 
to be free from vibration. Action of 
the sander prolongs abrasive paper 
life. 


Victoray Printing Machine 
Serves Also as Print Dryer 








Blueprints, black and white prints or 
photo copies up to 24X36 in. can be 
made with the Victoray printing and 
copying machine developed by Victo- 
ray Products Co., 123 North Wacker 
Drive, Chicago, Ill. The equipment 
functions also as a photo print dryer 
No particular skill is required to oper 
ate the machine. 
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STANDARD THREAD 
MILLING CUTTERS 


Produced in the Nation's largest plant devoted 
exclusively to thread milling cutters. 


Precision ground to your thread specifica- 
tions from finish machined and heat-treated 
STANDARD blanks carried in STOCK. 


Speeds Delivery 
Simplifies Ordering 


For list of standardized sizes, ask for Bulletin No. BC-43 
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Tri-Flux Cleans, Removes Rust 
And Fluxes at the Same Time 


Wolfe-Kote Co., Sheboygan, Wis., has 
produced Tri-Flux, a soldering flux 
which cleans, removes and fluxes all at 
the same time. This material can be 
applied without drying the surface, 
and an oily surface does not require 
wiping before application. It is put on 
with a brush, and sticks to vertical 
as well as horizontal surfaces. Tri- 
Flux may be used for hand or torch 
soldering on steel, iron and other sur- 
faces requiring soldering. 


Tagliabue Thermometer 
Has Plastic Case Front 


A plastic case front features the in- 
dustrial thermometer developed by 
C. J. Tagliabue Mfg. Co., Park & Nos- 
trand Aves., Brooklyn, N. Y. It is said 
that this case front is not affected by 
the temperatures to which the case is 
subjected under service conditions. 
Either the glass or the entire front 
of the thermometer can be replaced. 

Yellow-back, lens-front tubing is pro- 
vided instead of the white back type. 
This is said to offer a better color 
contrast with the mercury. The back 
of the thermometer is made of malle- 
able iron, protected against corrosion 
by a black finish. 
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Wood Hydraulic Wheel Press 
Built With Pneumatic Pullback 


R. D. Wood Co., Philadelphia 5, Pa., 
has built a 600-ton self-contained hy- 
draulic wheel press with pneumatic 
pullback. The. machine can be in- 
stalled flush with the floor. A pneu- 
matic pullback device makes it un- 
necessary to provide a pit to accom- 
modate counterweights, and gives a 
fast rate of ram return. Ram travel 
of this press is 26 in. Its approach 
speed is 70 in. per min. Ram speed 
at low pressure is 10 in. per min., and 
3% in. per min. at high pressure. Re- 
turn speed is 40 in. per min. Maximum 
capacity at high pressure is 600 tons, 
and 100 tons at low pressure. 

Openings of 10-in. radius are pro- 
vided in the resistance post and the 
end post to accommodate the work. 
The resistance post operates on bear- 
ing-equipped rollers on the machined 
face of the baseplate for easy move- 
ment in either direction. Where the 
use of a stop plate is necessary, a re- 
cess with an 4dl-in. radius has been 
provided in this post. 

The vertical, triplex, two-pressure 
type pump has-two high pressure 
plungers and one low pressure plunger 
actuated by three eccentrics. 


General Electric Instruments 
Have Internal-Mounted Pivots 


A line of small, thin, direct-current 
panel instruments is being offered by 
General Electric Co., Schenectady, 
N. Y. The instruments are used in 
aircraft, radio and communications 
equipment, and for application on 
various types of machinery. Available 
in either brass or molded Textolite 
dustproof and moisture-resisting cases, 
the line is supplied in 2% in. diameter 
sizes. These instruments consist of 
direct current voltmeters, ammeters, 
milliammeters, microameters, radio- 
frequency and ammeters, and direct 


current voltammeters. The voltamme- 
ter has a push-button-operated switch 
to change the reading from amperes to 
volts. 

The pivots in these instruments are 
mounted on the inside of the arma- 














ture shell instead of being secured to 
the outside of the armature winding. 
One jewel bearing is mounted on top 
of the core-and-frame assembly, and 
the other is mounted in an adjustable 
sleeve fitted into the lower part of the 
core. The instruments operate in tem- 
peratures ranging from — 50 to 70 C., 
and are accurate to within the limits 
of +2 percent of full-scale value. 














Weddell Tri-Bit Face Mills 
Have Triangular Tri-Bits 


Tri-Bit cutter blades have been ap 
plied to face milling cutters by Wed 
dell Tools, Inc., 1239 University Ave 
Rochester, N. Y. Face mills are made 
for medium, heavy, or extra heavy 
duty operation, for cuts up to %, * 
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OSKY J 


SERRATED BLADE 
LLING CUTTERS 


COMPLETE 
McCPOSKY LINE 


SUPER Adjustable Reamers 
Adjustable Block Boring Bars 
JACKLOCK Milling Cutters 
Special-Purpose Cutting Tools 
WIZARD Quick-Change Chucks 
Turret Tool Posts. 


ASK FOR 
‘BULLETINS 
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The McCrosky Jack-Lock Wedge, occupy- 
ing a semi-circular recess in cutter body, 
forms an independent unit with its fine pitch 
set screw. Tightening set screw lifts wedge 
like a jack forcing serrations on back of 
blade into rigid engagement with serrations 
in body, locking blades in body securely. 
Blades are unlocked easily by retracting set 
screw and tapping wrench. 


By means of the adjusting set screw behind 
each blade, which engages threads in both 
walls of blade slot, a fine, accurately controlled 
forward adjustment is provided. Because of this 
feature in McCrosky design it is possible to re- 
sharpen blades with a minimum removal of 
stock. By providing the means for individual 
blade adjustment, any blade can be reclaimed 
without sacrificing other blades. 


McCrosky TRU-GROUND SERRATIONS give 
greater rigidity by providing a perfect bearing 
between blade and body. Furthermore, time is 
saved in assembling blades and in making ad- 
justments. In McCrosky design, every alternate 
tooth is omitted in the blades and a flat 
bottomed groove provided between teeth. A 
full number of body serrations permits blade to 
be moved out one serration at a time. 


Write for Bulletin 16-M giving full information 
on sizes and types of McCrosky JACK-LOCK 
Milling Cutters; also for McCrosky Manual on 
use and care of JACK-LOCK Cutters. 


AICCROSKY 


TOOL. CORPORATION 


MEADVILLE 
PA 














and % in. in depth. Cutters are fur- 
nished with high-speed steel, cast al- 
loys or carbide tipped Tri-Bits. They 
are made to standard or special speci- 
fications, with any number of Tri-Bits, 
set at suitable cutting angles for any 
material. 

Tri-bits are 
adjustable toolbits, 
shaped hole in a 
screw. The cutter 
gether all around the blade. Each 
Tri-Bit is further backed up by an 
adjusting screw which permits minute 
adjustment of the cutter blade for 60 
percent of its length. 


triangular shaped 
locked in a V- 
cutter body by a 
body is tied to- 


Di-Acro Bender No. 3 
Provided With Two-Way Action 














Accuracy to a tolerance of 0.001 in. 
in duplicated work can be obtained in 
the Di-Acro bender No. 3 made by 
O’Neil-Irwin Manufacturing Co., Min- 
neapolis 15, Minn. This equipment is 
designed for aircraft and marine work. 
It has a capacity of % in. round cold- 
rolled steel bar formed cold to 1 in. 
radii or larger. Bending capacity for 
more ductile materials is proportion- 
ately greater. Net weight of this ma- 
chine is 215 Ib. 

The bender will form or duplicate 
all types of tubing, channel, angle, T- 
shaped sections and round, square, flat 
or any other shaped solid or open 
cross-section materials. Moldings or 
various other materials of partia'ly 
opened or irregular outline may also 
be formed to accuracies within pro- 
duction die tolerances. 

This Di-Acro unit has two-way ac- 
tion, right- or left-hand mounting or 
operating. It has an automatic and 
reversible forming nose. The length 
of operating leverage is 35 in. In- 
creased leverage in any amount up to 
80 in. may be readily added. Heavy 
hold-down lugs fasten the bender in 
any desired position. 


Aro Portable Pneumatic Tools 
Clean and Grind Castings 


© 


Two portable pneumatic tools for 2 
in. wheel capacity for grinding and 
cleaning of castings have been brought 
out by Aro Equipment Corp., Bryan, 
Ohio. Model 221 has a button throttle 
control, and Model 321 a lever throttle 
control. The tools weigh approximate- 
ly 4 Ib. and have a speed range, 
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through an adjustable speed control, 
of 15,000 to 18,000 rpm. These tools 
are also suited for use with 
files and burrs on aluminum and mag- 
nesium. They available with a 
variety of adapters, collets and exten- 


rotary 


are 


sions. 


Plastic Overcomes Shortages 
In Stockbin Card Holders 


Plastic stockbin card holders in a 
variety of shapes and sizes are avail- 
able for immediate shipment from the 
Plastic Division, Hollywood Athletic 
Co., 211 East Seventh St., Los Angeles 
14, Calif. Supplied in ivory plastic, 
these holders are made in stock widths 
of %, %, 1 7/16 in. and in any of the 
stock lengths of 3, 4 and 5 in. 

The plastic holders are applicable to 
any flat surface. They consist of the 








holder itself, an insert tab on which a 
description of the article may be typed, 
and a covering sheet of transparent 
plastic. Changes may be made simply 
by inserting revised card slips. The 
plastic material is practically soil-proof 
and in addition is washable. 


Magna-Bond Bushing Cement 
Resists Oil and Water Wear 


A porcelain bushing cement, called 
Magna-Bond, has been developed by 
Allis-Chalmers Mfg. Co., Milwaukee 1 
Wis. It is said that this material re- 
sists deterioration by air, water and 
transformer oil, and even corrosive 
gases have little effect on it. An 
enamel coating on the cement pro- 
vides long service. 


Prosser Carbide Tool Grinder 
Available for Wet or Dry Use 


The Model EE heavy-duty carbide 
tool grinder can be supplied for wet or 
dry grinding by Thomas Prosser & 
Son, 120 Wall St., New York 5, N. Y. 
This improved machine includes 
streamlined base and quick-acting in- 
dexing tables, permitting instant set- 
ting to the desired angle. Because 
the edge remains at the same point 
with respect to the edge of the wheel. 
it is not necessary to raise or lowe 
the table. 

The spindle runs in double row, self- 
aligning, precision ball bearings, with 
labyrinth dust seal, and is mounted in 
a heavy one-piece yoke. The moto! 
is mounted on a hinged base, and 
drive is by means of double V-belts. 














is said to be reduced to 
a minimum in this model. 

The wet grinding equipment con 
sists of a coolant pump, pan, settling 
tank, piping and nozzles. Nozzles are 
so arranged that the flow of coolant 
can be directed on the tool regardless 
of which side of either wheel is be- 
ing used. 

This grinder 


Vibration 


uses either diamond 
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“beyond the call of duty” 


on the production front 


* ¥* 
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THE STORY OF QUAKER PROCESS ENGINEERS 


You'd naturally expect the man who sells you 
cutting fluids, grinding coolants, rust preventives 
and similar products to be able to make helpful 
suggestions on their use and application in your 
plant. But, if this is all you’ve come to expect, your 
first experience with a Quaker Process Engineer will 
undoubtedly be somewhat of a surprise. For these 
highly trained men are constantly distinguishing 
themselves on the production front by rendering 

service beyond the call of duty.” 


One of our men, for example, recently devoted sev- 
eral days to the designing of a permanent mold for a 
customer who was stymied by this particular problem. 
{nother Quaker Process Engineer spent several weeks 
in a customer's plant studying and locating the reason 
for a baffling drop in machining results on a certain 
airplane part. 


In fact, it is not at all uncommon to find a Quaker 
Process Engineer serving as a consultant on the lay- 
out of a new plant . . . or sitting in with a laboratory 
or engineering staff to work out a new manufactur- 
ing process. 

MUST MEET RIGID QUALIFICATIONS 


To qualify as a Quaker Process Engineer a 
man must be a graduate chemist and/or engi- 
neer and must have had at least five years’ 
experience in process and production work in 
the metal manufacturing industry. He is, there- 
fore, intimately acquainted with the operations 
which Quaker Chemical serves with its products. 
He is then given additional training in our 
laboratories and in the field . .. so that he 
knows thoroughly Quaker engineering methods 
and products... and how to apply them to get 
maximum production. 


With such a wealth of training and experience, a 
Quaker Process Engineer’s help can often 
be extremely valuable in curing troubles 
whether connected with processes served by 
Quaker Chemical products or some other 
operation in a metal manufacturing plant. 


SPIRIT OF FRIENDLY HELPFULNESS 


Why do we permit — even encourage —our men to 
devote so much time to “service beyond the call of 
duty”? Simply because our whole business philosophy 
here at Quaker is based on a spirit of friendly helpful- 
ness ... and the conviction that, in the long run, we 
will benefit by serving our customers to the fullest 
extent of our ability. 


It is part of the same spirit of service to industry 
which led us, years ago, to dedicate our extensive 
research facilities to the task of locating processing 
problems which we felt had never been handled 
quite satisfactorily ... and of developing new prod- 
ucts or processes to overcome these troubles. 


LABORATORY, NEW PRODUCTS AT HIS SERVICE 


The facilities of our research laboratory—and 
the many new type products which have come 
out of it—stand behind your local Quaker 
Process Engineer .. . to help him solve your 
production problems or improve present results. 

So why not call him in and get ac- 
quainted? You'll find him an interesting, 
friendly sort of fellow... with a fund of 
useful knowledge on which you can 
draw. Simply write or wire— 


QUAKER CHEMICAL PRODUCTS CORP. 
CONSHOHOCKEN, PA. 


Other Plants in CHICAGO and DETROIT... . Warehouse Stocks in Principal Industrial Centers 
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or silicon carbide cup wheels on either 
end for the grinding of carbide tools, 
or aluminum oxide roughing or fin- 
ishing wheels for grinding high speed 
steel, stellite, so that any combina- 
tion of wheels can be used. These 
wheels are mounted on steel backing 
plates with adequate compensation 
for wheel wear to permit the wheel to 
be kept close to the tables. 

A totally inclosed dustproof motor 
is furnished with a drum type on-off 
reverse switch so that roughing and 
finishing of both right- and left-hand 
tools can be performed conveniently 
with the wheels rotating towards the 
cutting edge of the tools. Drill grina- 
ing and other attachments can be fur- 
nished for this grinder. 


Revolute Blueprinter 
For Intermediate-Size Work 


Blueprints, direct process prints and 
sepia negatives up to 54 in. wide can 
be exposed in the 8Q printer made by 
Paragon-Revolute Corp., 77 South 
Ave., Rochester 4, N. Y. Printing 
speed ranges from 6 in. to 32 lineal 
ft. per min. This printer is made 
in widths of 42 and 54 in. The equip- 
ment is suited for 220 volts a.c. 

The printer employs the revolving 
contact principle. It is equipped with 
a revolving glass cylinder 8 in. in 
diameter, mounted in metal end rings 
and supported on ball-bearing rollers. 
The tracing and sensitized material 
are held against the cylinder by a 
series of narrow contact bands. No 
slippage is said to occur to cause 
blurred prints. 

This printer is equipped with a 
quartz high-pressure mercury vapor 

















lamp. The method of inclosing the 
lamp confines the fumes and prevents 
their escape into the surrounding at- 
mosphere. The printer draws approxi- 
mately 75 watts per lineal in., and the 
lamp with controls in the 42 in. ma- 
chine draws 3.48 kw. Operating time 
is recorded on a meter connected in 
the lamp circuit. Both the mercury 
vapor lamp and the glass cylinder are 
cooled by a squirrel-cage exhaust fan. 
Printing speed is indicated on a 
tachometer located at the left end of 
the feeding leaf. Any speed from 6 in. 
per min. up may be obtained by ad- 
justing a lever on the feeding leaf. 
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Simmons Simlok Fastener 
Has Helical Type Spring 


For aircraft cowlings, inspection 
plates, protective panels and similar 
uses, Simmons Machine Tool Corp., 
Albany, N. Y., is producing the Simlok 
fastener. This device features a heli- 
cal type spring which gives long 
spring travel. It is said that this re- 
duces vibration and assures a tight, 
rigid fit. Tension load is carried by the 
hardened steel lugs instead of being 
carried by the spring, whose sole func- 
tion is to hold the two parts of the 
fastener in locked position. 

The stud is self-ejecting when it is 
unlocked. The stud part is also locked 
semi-permanently in the outer sheet, 
and thus cannot be mislaid or lost in 
the removal of the cowling. If desired, 
it can be quickly unlocked, however. 

The fastener is self-aligning after 
the first installation. No vibration oc- 
curs when it is in the unlocked posi- 
tion. Its taper design allows ample 
clearance for the assembly of cowlings. 
It is capable of installation on curved 
sheets of practically any radius. Atl 
wearing parts are heat treated. 


Marvel Abrasive Disks 
Are Heat-Resistant Bonded 

















Marvel abrasives sanding disks are 
being manufactured by Fibre Abrasive 
Corp., 1129 East 74 St., Chicago, IIl. 
They are available in diameters rang- 
ing from 6 to 26 in., and in all grits. 
These disks are made of aluminum 
oxide grit, bonded with a heat-resist- 
ing resin to a chemically treated pli- 
able fiber back. 


Mechanics’ Cable Splicer 
Requires No Adapters 


Mechanics Engineering Co., Jackson 
Mich., has developed an improved de 
sign of cable splicer. It is built of 
wrought iron, with fittings of man 
ganese bronze. The unit is known as 
the Universal No. 101. 

No adapters are required to handle 
the several sizes and types of thim 





bles and bushings most widely used 
They are held by means of a sprocket 
chain and jaws. Adjustment of the 
chain-hold is made by setting and lock- 
ing a single button. 

This splicer can be used in the stand- 
ard furnished, which can be bolted 
to a bench. Also, it can be set in a 
vise or held in the hand. Any tend- 
ency to bulge is controlled by the 
chain as the splicer is tightened 
around the bushing. 


Bowser Portable Unit 
Filters Lubricating Oil 


S. F. Bowser & Co., Fort Wayne 5, 
Ind., has developed the Figure 826 
portable unit for periodic filtering of 
lubricating oils in gear sumps and 
cases, for hydraulic oils and similar 
products. The unit consists ef a port- 
able tank and pressure type filtration 
system. It measured 572946 in., and 
weighs 850 Ib. 

The tank has capacity of 85 gal. A 
3-in. fill opening is located on top of 
the tank, and is equipped with vented 
bar plug and gasket. The motor is 
furnished for 110 volt, single phase, 
60 cyc.e current, or 220 volt, 3 phase, 
50 to 60 cycle current. Motor is % 
hp. The centrifugal pump is self- 
priming and has maximum capacity of 
20 gal. per min. 

Liquid may be drawn from machine 
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As a large producer of magnesium sheet 
and strip, and in view of the expanding 
usefulness and applicability of this won- 
drously light metal, Revere will now be 
able to serve American industry in many 
fields, from aviation to railroads. 

Some typical uses in addition to trans- 
portation: small mechanical 
parts; reciprocating elements in textile 
machinery; works of calculating ma- 


various 


chines; housing for portable machinery ; 
typewriter frameworks—the possibilities 
are almost endless it would seem. As de- 
velopments ensue, Revere will be ready 
to supply requirements and offer appro- 
priate technical advice. 





The new Research and Development 
Department of the Magnesium-Aluminum 
Division at Baltimore will be of material 
aid in working with Revere customers in 
the solution of any of their particular 
manufacturing problems. 

Manufacturers who would know more 
of the possible adaptability of the various 
Revere magnesium alloys to their needs, 
are invited to write us, without obliga- 
tion. Address all inquiries to: 
Revere Copper and Brass Incorporated, 
Magnesium-Aluminum Division, 
P. O. Box 2075, 1301 Wicomico Street, 
Baltimore 3, Maryland. 


waR 

guy TODAY "ave THE 
gonns ANT. vicTORY 
OCTOBER 14, 1943 















duction. It wi ee 





errous industry— 
on a large, important scale see 
W hose almost magical lightness an 
it to an epoch-making future, 

It may be well Said th h 
Te aenele still carrie 
' € Company is plannin, imi 
Immediate future, bat wil Go 
mill reaches its capacity 





S on with all it 








REVERE 


COPPER AND BRASS INCORPORATED 
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Three Important Alloys Offered 


Revere will make three mo 


nesium alloys, st commonly-used 
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pumps, shipping drums or other 
source, and pumped directly into the 
wheel tank, or circulated through the 
filter and returned to the tank or other 
discharge point. Or the liquid may be 
pumped from the wheel tank, circulat- 
ed through the filter and backed into 
the tank or other discharge pump. The 
filter is furnished standard with 6 fil- 
tering units, consisting of a wire cage 
covered with cloth filter bags. Nozzles 
can be easily removed for cleaning or 
replacing of the bags. 


Square D Circuit Breaker Plan 
For Converting Existing Boards 






can be con- 
with a 


Obsolete panel boards 
verted to circuit breakers 
considerable increase in the number 
of circuits by utilizing the Multi- 
breaker convertible panel plan of 
Square D Co., 6060 Rivard St., De- 
troit 11, Mich. 

The plan provides for complete con- 
version of the fusible panel boards 
as well as circuits and mains capac- 
























































ities. The old trim and interior are 
removed from the box and the exist- 
ing wiring is pulled out if it cannot 
be utilized. By employing thin-wall 
wire the existing conduit may be 
wholly or partially used. 









Clarkator Device Checks 
Dial Indicator Accuracy 








The Clarkator for checking accuracy 
of dial indicators is being manufac- 
tured by Clark Instrument Inc., 10200 
Ford Road, Dearborn, Mich. This de- 
vice employs the sine bar principle, 
checking against the tangent of the 
angle. 

The indicator to be tested is mounted 
on top of the Clarkator with its spindle 
resting on a lapped angle block, which 
is advanced or retracted by a screw. 
After clamping the indicator in posi- 
tion so that its zero reading coincides 
with the dial face of the Clarkator, the 
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screw is revolved in either direction 
to check other indicator readings. 
Reading of the Clarkator is by means 
of a mirror, enabling it to be seen 
together with the indicator. 

This device is said to be suitable 
for receiving and periodic inspection 
of the standard direct reading indi- 
cator and for the reversed reading 
























indicator used on Rockwell hardness 
testers. The front angle is used when 
checking standard -indicators, each 


revolution of the screw equalling 0.020 
in., and each point on the dial 0.0002 
in. The back angle provides a direct 
method of checking hardness tester 
indicators, each revolution of the screw 
equalling 0.01962 in. Reading of the 
Clarkator dial is done with a mirror. 














Acro Open Blade Switch 
Has Positive Snap Action 


An open blade snap-action switch is 
being manufactured by Acro Electric 
Co., 1321 Superior Ave., Cleveland, 
Ohio. It has a rating of 15 amp. on 
125 volts a.c. Over-all size of this unit 
is 3 1/16X11/16X% in. It is made in 
single pole, single or double throw, set 
and return types. 

The device is designed for a wide 
variety of applications including ma- 
chine tool control, aircraft landing 
gear controls, and for construction of 
various relays and contractors. A roll- 
ing spring produces a positive snap- 
action with less than 6 oz. of operating 
pressure. Consequently, smaller coils 
may be used in relays incorporating 
this development. This switch per- 
mits also both pretravel and over- 
travel. 























Zero-Tol Toolpost Turret 
Has Automatic Indexing 


The Zero-Tol toolpost turret is being 
manufactured by Mark Naught Co 
2801 S. E. Milwaukie Ave., Portland, 
Oregon. It is a dual performance tur 
ret with automatic, adjustable and re 
placeable indexing. Zero-Tol turrets 
come in five block sizes ranging from 
4 to 5% in. The unit is suited for bit 
sizes from 5/16 to % in. 

The post and two pins are tapered 
at 5 deg. to fit tapered bushings, which 
set the tool. After the tools have been 
set up, they return to their indexed 
position without attention of the 
operator. He rotates the handle one 
turn counter clockwise and return 
which brings another tool into posi- 


tion. A totally inclosed locking nut 
with dust ring and indexing mech- 
anism located inside a counterboard 


recess protects the toolpost from dust. 

Hollow head capscrews above the 
bushings provide means of adjusting 
the tapered bushings down onto the 
taperea pin to restore the machine to 
new performance when bushings and 
pins are worn. The turret can be 
mounted in place of regular tool post 


Knu-Vise Toggle Clamp 
Takes Varied Thicknesses 


A horizontal type toggle clamp, known 
as Model KP 835, has been brought 
out by Knu-Vise, Inc., 16891 Hamilton 
Ave., Detroit, Mich. The clamp meas- 
ures 6 in. in length when closed. It 
has a U-shaped bar which provides fo! 
the horizontal positioning of the pres 
sure spindle, and permits clamping of 
material of varied thicknesses without 
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OU MIGHT WONDER at the connection 

between a Marine Diesel engine and 
a dragline crane. The crane’s is a back- 
breaking job in all kinds of weather, 
and maintenance must be taken with a 
grain of salt. Knowing this, crane com- 
panies wisely choose the Torrington 
Needle Bearing, famed for high load 
capacity, efficient lubrication and mini- 
mum service attention required. 

Now the Marine Diesel engine is 
something else again—a miracle of com- 
pact engineering design that’s got to be 
so thoroughly dependable...so all-fired 
ready at the bark of a command that 
selection of even small parts becomes a 
major consideration. So the Marine 
Diesel designers, too, specified the 
Needle Bearing—for its small size and 
reliable performance. But they discov- 
ered some other features that were right 
“on target,” although hardly expected 
in a bearing. 

The low starting friction of this unique 
anti-friction bearing, for example, 
meant quicker engine response, and 
maybe sub and PT-boat crews don’t 
appreciate that. High load capacity 
helped prevent overloading, keeping 
more ships in fighting trim more of the 


time. The Needle Bearing’s light weight 
saved pounds on board for fuel and 
ammunition, while its ready availa- 
bility for essential applications enabled 
engine builders to go ahead on the 





NEEDLE BEARINGS— 
ALL TYPES—ALL SIZES 


NEEDLE BEARINGS TYPE DC 
are complete, self-con- 
tained units consisting of 
a full complement of roll- 
ers and a drawn, hardened 
outer race. They offer the 
advantages of small size, 
low cost, high capacity— 
and easy installation. 


NEEDLE BEARINGS TYPE NCS con- 
sist of a full complement of rollers 
and a relatively heavy hardened 
outer race. They are furnished 
with or without inner races. Needle 
Bearings Type NCS are adaptable 
to heavier loads than Needle Bear- 
ings Type DC. 


NEEDLE ROLLERS TYPE LN 
are produced in a range 
of types and sizes for 
assembly on the job into 
ow-cost, high-capacity, 
anti-friction bearing units. 
Our engineering depart- 
ment will be glad to advise on the correct 


size and type for any application. 











TORRINGTON NEEDLE 
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Marine Diesel production that helped 
turn the tide in the battle of the Atlantic. 


HAS THIS GIVEN YOU AN IDEA for your post- 
war designs? You may find the answer 
to one of your problems in the Needle 
Bearing’s unique combination of fea- 
tures. For these are what your custom- 
ers have been educated by war’s devel- 
opments to want in the peacetime prod- 
ucts they plan to buy. Light weight, 
compact design, ease of installation, in- 
frequent maintenance, long life—here 
are Tomorrow’s sales points, and they 
add up to the Needle Bearing. Let a 
Torrington engineer show you how you 
can adapt the Needle Bearing’s advan- 
tages to your product’s design. For pre- 
liminary information, send for Catalog 
No.-105 which lists sizes, types and 
ratings, together with a list of typical 
applications. 


THE TORRINGTON COMPANY 
Established 1866 © Torrington, Conn. * South Bend 21, Ind 
Makers of Needle Bearings and Needle Bearing Rollers 


New York Boston Philadelphia 
Detroit Cleveland Seattle 
Sen Francisco Chicago Los Angeles 


Toronto London, England 
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W-S Standard Lethe Centers 
with carbide tips. Morse, 
Brown & Sharpe and Jarne 
taper: for beth TURNING 
and GRINDING. 




























SAVE ON SET-UP, ADJUSTING and GRINDING TIME with these more 
accurate W-S Lathe Centers. Their concentricity is guaranteed to within 
.0002” or less! Made by entirely different method of manufacturing, 
W-S Centers help assure the highest degree of precision work from your 
machine tools. Genuine CARBOLOY tips (other carbides may be speci- 
fied) reduce friction and give a cooler, more perfect bearing. The crafts- 
manship inherent with all W-S Centers goes far beyond the point of 
visual inspection. However, it is evidenced in their ability to maintain 
greater accuracy while outlasting from 10 to 60 ordinary centers. Carbide 
tipped tools are not just a specialty with us . . . we make them exclusively. 
The majority of sizes is available from stock most of the time. Write for 
FREE Catalog 942-A and latest prices. WENDT-SONIS COMPANY, 
HANNIBAL, MISSOURI. 











W-S Carbide Tipped Core 
Drills available in straight 
and tapered shanks. 

Sizes: 1/2 to 1-1/2. 


W-S Standard Reamers 
with Carbide Tips. Taper- 
ed and straight shanks. 
Sizes: 1/4 to 1-1/2. 


Pwenpt\/sonis — 
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=< < CARBOLOY CUTTING TOOLS 3 

EGENTERS 31 tas CORE-DRILLS + COUNTERBORES * SPOT FACERS 
MILKS. + REAMERS:« HOLLOW MILLS * LATHE BITS * SPECIAL TOOLS 















disturbing the original location of the 
clamp. 

The spindle, equipped with a pres- 
sure pad to protect smooth finished 
surfaces, has an adjustment angle of 
1% in. horizontally within the channel 
of the U-bar. 

The toggle bar and handle are in 
horizontal position when the claiap is 
closed. The clamping action of the 
handle will multiply to a pressure of 
550 lb. at the pressure contact. 





NEW MATERIALS 





Polyvinyl Alcohol Resin 
Has Wide Variety of Uses 


Many industrial uses are predicted for 
Polyvinyl alcohol resin plastic material 
when it is available for general use 
after the war. E. I. duPont de 
Nemours & Co., Wilmington, Del., has 
developed this plastic which is char- 
acterized by toughness and resistance 
to oil, grease and many solvents. Its 
uses vary from grease- and gas-proof 
coatings for paper to molded articles. 
It is now being used in hose assem- 
blies for airplanes, trucks and tanks; 
as emulsifying agents for waxes, 
resins and oils. Military uses consume 
all of the present output. 





TRADE 
PUBLICATIONS 





AIR BLAST CLEANING A compre- 
hensive, illustrated manual on the 
care and operation of Wheelabrator 
airless abrasive blast cleaning equip- 
ment, originally published in 1942, has 
been revised and issued by American 
Foundry Equipment Co., 555 S. Byrkit 
St., Mishawaka, Ind. 


AIR DEVICES Mead Specialties Co., 
15 S. Market St., Chicago 6, IIl., has 
published a 24-page catalog reviewing 
cylinders and other devices for the use 
of air in the control of machinery. 


ANCHORING DEVICES A 20-page 
catalog prepared by Chicago Expan- 
sion Bolt Co., 2240 W. Ogden Ave., 
Chicago 12, Ill., presents data of that 
firm’s line of expansion anchoring 
devices. 


BEARINGS A maintenance handbook, 
HY-ENG.-2, giving the proper care of 
Hyatt Roller bearings is available 
from Hyatt Bearing Division, General 
Motors Corp., Harrison, N. J. 


BEARINGS Ahlberg Bearing Co., 3062 
W. 47 St., Chicago 32, Ill. has published 
a 32-page booklet presenting principles 
of anti-friction bearings, with detailed 


AMERICAN MACHINIST 






































— &©& mf «ss & ae oan ot a Gite ook 


Sere oOo oa oe A 





coverage of each type and numerous 
illustrations. 


BELT CONVEYORS An engineering 
data book, ID-105, has been prepared 
by the Industrial Division, Continental 
Gin Co., Birmingham, Ala. In it are 
described and pictured conveyors man- 
ufactured by that company. 


CASTINGS Engineering information 
concerning Meehanite castings is 
available in the “Meehanite Engineer- 
ing Handbook,” published by The 
Hamilton Foundry & Machine Co., 
1551 Lincoln Ave., Hamilton, Ohio. 
From the same source may be had 
a booklet, “Quality Castings by Hamil- 
ton,” depicting numerous unusual gray 
iron castings that company has pro- 
duced. 


COMPRESSOR CALCULATOR A cal- 
culator, designed to save critical time 
in computing compressor requirements 
or in estimating the performance of 
present compressor units, has been 
prepared by The Cooper - Bessemer 
Corp., Mount Vernon, Ohio. 


CONTOUR MACHINING The “Doall” 
machine for band sawing, band filing 
and polishing is thoroughly described 
and pictured, and the different types 
of work of which it is capable are 
shown, in a plastic bound brochure 
available from Continental Machines, 
Inc., Minneapolis, Minn. 


COOLANT COOLER A two-page, illus- 
trated technic®l bulletin, No. 75-AC, 
describing th> new “Frostode” coolant 
cooler has been released by Frostode 
Products, 19003 John R. St., Detroit 3, 
Mich. 


CUTTING METHODS A pamphlet of 
the Continental Machines, Inc., Min- 
neapolis, Minn., tells, through the me- 
dia of captions and illustrations, how 
“8 different jobs show ‘Doall’ advan- 
tages over 8 basic cutting methods.” 


DEGREASING Technical data on the 
anodic degreasing of steel and copper 
has been compiled and issued by Oak- 
ite Products, Inc., 22 Thames St., New 
sore, X. ¥. 


DRAFT CONTROL Just issued by 
Preferred Utilities Co., Inc., 1860 
Broadway, New York 23, N. Y., is a 
16-page bulletin which shows how, by 
the installation of “Draft-A-Justor’— 
a simplified, automatic draft control 
device, it is possible to effect savings 
of 10 to 30 percent in fuel consumption 
of natural draft boilers. 


ELECTRONICS Booklet GEA-4116 of 
the General Electric Co., Schenectady, 
N. Y., presents 24 pages of non-techni- 
cal description of eight basic types 
of industrial electronic tubes and their 


uses, 


FLOATS The Chicago Float Works, 
Inc., 2330 S. Western Ave., Chicago 8, 
Tll., has prepared a 20-page catalog 
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“Share the Steel” Plan Succeeding! 


Idle Steel Goes into War Production 


American steel-users, cooperating in 
the WPB’s “Share the Steel” program, 
already have released approximately 
a million tons by eliminating idle or 
duplicate stocks, and through cancella- 
tion of mill tonnages on order. Another 
million tons are in prospect. This will 
mean the equivalent of adding two 
million tons of steel production for 
war use in the third and fourth quar- 
ters which is the goal of the War Pro- 
duction Board. 


Constantly improving warehouse 
stocks help to make this program safe 
and practical because one stock in a 


manufacturer's inventory serves only 
one manufacturer, while a similar stock 
in a centrally located steel warehouse 
serves thousands of manufacturers. 
The warehouse stock moves faster and 
less steel is required. 


The need is urgent! Let’s keep every 
ton of steel working. It will not only 
help the war effort, but it is good busi- 
ness to hold your inventory to a prac- 
tical working level. Then if increased 
production, changes in design or some 
emergency requires more steel in a 
hurry, you can always depend on your 
aearby steel-service plant. See ad below. 


RYERSON STEEL 
RACES ACROSS COUNTRY 


10 Tons of Sheets Delivered 700 Miles 
In 30 Hours 20 Minutes 


It is 4:10 P.M.—a truck with ten tons of sheet steel pulls away from the 
Ryerson Chicago Plant. In a Western war factory 700 miles away, 
important production for Army invasion equipment is waiting. 
Flying the ODT ‘Emergency Flags’’ with special permission to travel 
at 60 miles an hour the shipment arrives next day at 11:30 P.M.—just 
30 hours and 20 minutes after the order was dispatched. 


Two significant facts: The sheets so urgently needed were in Ryerson 
stock for immediate shipment. And Ryerson facilities and service 


measured up to the emergency. 


Unusual? No! This order is only one of many Ryerson emergency 
shipments that are preventing production shut-downs in these criti- 


cal times. 


Next time you need steel in a hurry, whether it is sheets, plates, bars 
or beams—we urge you to call the nearest of the ten Ryerson Steel- 
Service plants. Whatever you require, you'll get prompt, effective 


cooperation. 


Joseph T. Ryerson & Son, Inc., Plants at: Chicago, Milwaukee, St. 
Louis, Cincinnati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, 


Jersey City. 


RYERSON STEEL-SERVICE 









































| GEAR SHAPING A circular of The 































































| mogas—-designed to speed up schedules 


| & Mfg. Co., East Pittsburgh, Pa. 





describing and giving fundamental 


| data of various shapes and sizes of 


metal floats and their application. 


FURNACES, ELECTRIC A plastic- 
bound, 76-page brochure, GEA-4049, 


| published by the General Electric Co., 


Schenectady, N. Y., contains pictures, 
drawings and descriptions of electric 
furnaces for precision heat-treatment, 
atmosphere equipment and _ control 
equipment. 


Fellows Gear Shaper Co., Springfield, 
Vt., gives a complete description of 
the design and operation of that firm’s 
No. 4 fine pitch gear shaper. 





HEAT TRANSFER An 8-page catalog, 
No. 143, of the Young Radiator Co., 
Racine, Wis., describes equipment for 
various heat-transfer applications. 


HEAT-TREATING ATMOSPHERES 
Four basic heat-treating atmospheres 
-—Endogas, Exogas, Monogas and Am- 


and eliminate rejects are described in 
a new booklet, No. B-3251, announced 
by Dept. 7-N-20 Westinghouse Electric 


INSTRUMENTS General information 


on air- and electric-operated control- 
lers, recorders, indicators, and tele- 

metering recorders and instruments is 
| given in bulletin DM006 of the Bristol 
Co., Waterbury, Conn. 


| INSTRUMENTS Booklet GET-1173 of 
| the General Electric Co., Schenectady, 
N. Y., describes the characteristics of 
electric instruments, explains what 
makes them operate and discusses the 
individual limitations of the various 
types. 


LATHES A series of three colorful 
8-page bulletins have been published 
by Sommerfeld Machine Co., Box 286, 
Braddock, Pa., describing the com- 
| pany’s complete line of lathes. 





LATHES A new piece of literature 
issued by International Machine Tool 
| Corp., Libby Div., Indianapolis, Ind., 
contains information on the standard 
Libby heavy duty Type H turret lathes 
as well as the fixed bed and sliding 
bed turret lathes and special heavy 
duty turret lathes built by that organi- 
zation. Special tools and attachments 
are also described. 


LUBRICATION An §8-page bulletin 


of the Farval Corp., 3293 E. 80 St., 
Cleveland 4, Ohio, describes the Mul- 
tival system of lubrication, wherein 
a group of bearings is lubricated from 
a central distributing block. 


MATERIAL HANDLING Overhead 
handling equipment is fully described 
and pictured in considerable detail in a 
“picture book” issued by the American 
Monorail Co., 13107, Athens Ave., 
Cleveland, Ohio. 











MATERIAL HANDLING Bulletin No. 
183 of the Lyon-Raymond Corp., 1281 
Madison St., Greene, N. Y., describes 
the Lyon Hydraulic portable elevating 
table. 


MILLS Benchmaster vertical and hori- 
zontal mills and 6 in. rotary tables 
are described and their specifications 
and prices given in envelope stuffers 
issued by Benchmaster Mfg. Co., Los 
Angeles, Calif. - 


MOTORS Lima Electric Motor Co., 
Lima, Ohio, offers a 12-page catalog 
describing gearshift drives, electric 
motors, electric grinders and polish- 
ing lathes. 


MOTORS AND CONTROLS Electrical 
Development Dept., Kollsman Instru- 
ment Div., Square D Co., 80-08 45 Ave., 
Elmhurst, N. Y., offers a 24-page cata- 
log presenting source and design in- 
formation on such miniature motors 
and control devices as rotatable trans- 
formers, drag-cup motors, two-phase 
generators and remote indicating de- 
vices. 


OIL PURIFIERS An illustrated folder 
has been issued by the Youngstown- 
Miller Co., Sandusky, Ohio, describing 
its A and GH lines of lubricating and 
hydraulic oil reclaimers. This bulletin 
covers YM oil reclaimers with capac- 
ities ranging from 2% gal. in 70 to 
90 min. to 120 gal. in the same length 


of time. 









POWER TOOLS A 62-page wire-bound 
catalog of the Charles L. Jarvis Co., 


Middletown, Conn., describes’ that 
firm’s line of flexible shaft machines, 
flexible shafting, tapping attachments, 
quick change chucks and collets. 


PRECISION TRAINING Two 16 mm., 
full color, sound motion pictures pre- 
pared by, and available from Sales 
Promotion Dept., Federal Products 
Corp., 1144 Eddy St., Providence, R. I., 
for showing to technical societies, 
schools and industrial plants, show 
the principles and uses of dial indi- 
cators and dial indicator gages. The 
films may be borrowed free of charge 
for one-time showings, or may be pur- 
chased for permanent training use. 


PUMPS Watson-Stillman Co., Roselle, 
N. J., has issued bulletin 250-A 
giving full-scale sectional drawings 
and tables of dimensions and specifi- 
cations for “Stediflo” pumps. 


PUNCH PRESS Benchmaster Mfg. 
Co. 2952 W. Pico, Los Angeles, 6, 
Calif., has prepared an envelope stuff- 
er giving details and prices of its 4-ton 
“Benchmaster” power punch press. 








QUENCHING A booklet issued by the 
research staff of E. F. Houghton & Co., 
303 W. Lehigh Ave., Philadelphia, Pa., 
contains information on the quenching 
of steel outlines the principles of the 
heat-treating of steel and deals with 
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both the familiar and advanced tech- 
niques in the quenching media in- 
volved in the processes. 


RESEARCH National Association of 
Manufacturers, 14 W. 49 St. New 
York 20, N. Y., has issued a 20-page 
report of random sampling of new 
products and processes. 


SAFETY A folder, “What Would You 
Pay for 8,000 Years’ Experience?” out- 
lining war safety training sponsored 
by the government is available from 
the Division of Labor Standards, U. S. 
Dept. of Labor. 


SAW ATTACHMENTS Attachments 
for “Doall” contour saws are described, 
priced and pictured in use in a catalog 
insert issued by Continental Machines, 
Inc., 1301 Washington Ave., South, 
Minneapolis 4, Minn. 


SAWS, CONTOUR, MACHINES The 
range of work possible on “Doall” 
contour cutting band sawing, filing 
and polishing machines is described 
and results pictured in a pamphlet 
published by Continental Machines, 
Inc., 1301 Washington Ave., South, 
Minneapolis 4, Minn. 


SAWING, HIGH SPEED, MACHINE 
The capabilities of “Doall Zephyr” 
high speed sawing machine are set 
forth in pictures and text of a file- 
size folder offered by Continental 
Machines, Inc., Minneapolis 4, Minn. 


SAWING MACHINE Continental Ma- 
chines, Inc., Minneapolis 4, Minn., has 
distributed a circular which describes 
the Doall Model 12L Zephyr. Complete 
specifications are included. 


TAPPING Bakewell Mfg. Co., 2023 
Santa Fe Ave., Los Angeles 21, Calif., 
offers a booklet detailing information 
of its line of machines for precision 
production tapping. 


THREAD GRINDING Jones & Lam- 
son Machine Co., Springfield, Vt., an- 
nounces the completion of a sound 
motion picture, “Thread Grinding— 
Fully Automatic,” which provides 28 
min. of interesting and instructive 
demonstration of the setting up and 
operation of a fully automatic thread 
grinder. 


1 SPEED CASE STEEL 


A LOW CARBON OPEN HEARTH PRODUCT 


ONE Steel that gives you... 


1 High Speed Machining 

pam Cla -\-hi bam lilda--11-1- Mm Cole) Mm Sh 
Smooth Finished Parts 
High Physical Properties 
Excellent Impact Resistance 


(CTolole Mm ela tielil>] Mm Ae] tt 


High Case Hardness 


Great Core Toughness 
Reduced Carburizing Time 
Unusual Ductility 


- Minimum Distortion 


ACTUAL PHOTOGRAPH 
Speed Case Steel (.20 

— carbon) lT-inch cold 
| drawn bar tied in a knot, 

,» without fracture. 


The Physical Properties of SPEED 
CASE STEEL equal or exceed all 
comparable steels. SPEED CASE 
STEEL also possesses great DUC- 
TILITY... excellent IMPACT and 
TORSIONAL values. 


OUR METALLURGISTS ARE AT YOUR SERVICE 


VALVE OPERATORS Catalog AS of | 


Automatic Temperature Control Co., 
Inc., 34 E. Logan St., Philadelphia 44, 
Pa., describes ATC Type 303 valve 
operators—a mechanism designed for 
industrial operation of valves, damp- 
ers, or other cotnrol devices between 
two adjustable positions for regulation 


¢ 
( 


WILDER PROJECTOR “Instructions 
for Setting Up and Operating the Wild- | ~ 
er Projector” is the subject of a folder 
brought out by George Scherr Co., 128 | 
Lafayette St., New York 13, N. Y.. asa | 


a} 


guide to operators. 
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1! temperature, pressure, flow, or level. 


BUY WAR BONDS 


EM = sa ; SS 
THE FITZSIMONS COMPANY 
YOUNGSTOWN, OHIO 


licensor 


MONARCH STEEL COMPANY 


HAMMOND . INDIANAPOLIS é CHICAGO 


PECKOVER'S LTD Toronto. Canadian Distributor 








When Industry Reconverts to Peace, Standard Convey- 
ors Will Be Increasingly Important Production Tools 


Today we outstrip the world in 
military aircraft manufacture. To- 
morrow fleets of American-built 
passenger and freight air liners 
will be cruising the airways being 
explored and established now. 
The American genius for mass pro- 
duction—with precision and speed 
— will carry on our war-won su- 
premacy in all production. 


Write for 
bulletin A-10 


STANDARD CONVEYOR 
COMPANY 
General Offices: OTR 
NORTH ST. PAUL, MINNESOTA 
Sales and Service in All 
Principal Cities 


— 





Right now Standard Conveyors are 
helping industry to maintain peak 
production; conveying equipment 
will have an increasingly im- 
portant place in mass production 
of tomorrow. 


Plans for the future anticipate the 
needs of the aircraft and other pro- 
gressive industries in the peace- 
time to come, 











NEW BOOKS 








Price ConTROL AND SUBSIDY PROGRAM IN 
Canapa—By Jules Backman. 68 pages. 
Published by the Brookings Institution, 
Washington, D. C. 50 cents. 











War creates new problems; not the 
least of these is the threat of the infla- 
tion spiral which occurs when govern- 
ment taxes absorb a high percentage 
of national income. Canada faced such 
a situation and attacked it vigorously 
and realistically. When it was evident 
than an “overall freeze” was not alone 
effective, some subsidy payments were 
resorted to. 

Under conditions of this kind we 
can often learn more quickly through 
the experience of another nation than 
through the painful process of trial 
and error that often seems to govern 
our policies. The Brookings Institu- 
tion has set Canada’s plan in a clear, 
concise form which should be useful 
to students of this wartime phenomena. 




























REFERENCE DaTA FoR Radio ENGINEERS— 
200 pages. Published by the Federal 
Telegraph & Radio Corporation, 67 
Broad St., New York. $1; lots of 12 
or more, 75 cents. 














This volume was originally prepared 
for presentation to the Army and 
Navy, government agencies, educa- 
tional institutions, and engineers on 
the staff of the International Tele- 
phone & Telegraph Corporation, and 
its associate companies. It is now 
available for general distribution. 

In view of the present wide use of 
radio for military, business and public 
purposes, it is fitting that an up-to-date 
book be devoted to the basic informa- 
tion on which this development is 
based. The aim of this book was to 
provide for the requirements of the 
engineer, as well as the practical tech- 
nician; it fills the gap between the 
handbook and the standard radio 
engineering textbook. 





















BLUEPRINT READING FOR THE SHIPBUILDING 
Traves—By August H. Niederhoff, 
senior structural engineer, U. 8. Army 
Engineers. 87 pages. Published by the 
McGraw-Hill Book Company, 330 West 
42 St., New York. $3.50. 










In the past few years shipbuilding 
has grown from a neglected stepchild 
of industry to one of its more husky 
offsprings. Consequently, our ship- 
yards swarm with workers, most of 
whom are new to their jobs and many 
of whom are new to any kind of in- 
dustrial occupation. 

In this volume the author attempts 
to dispel the confusion which arises 
in translating the ideas of the ship 
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designer to the men and women who 
have the job of building the ship. 

Not only are the newcomers con- 
fused by the need of blueprint reading, 
but they do not know the parts and 
elements of a ship. Hence, lists of 
abbreviations, ship terms and a glos- 
sary of fabricating terms are included. 


From his experience as a designing | 


engineer in an emergency shipyard 
and as a teacher of blueprint reading 


to shipfitters, the author has selected | 
material which should also be helpful | 


to draftsmen and junior engineers. 





SEEN and HEARD 





By JOHN R. GODFREY 


Employees Run Cafeteria 


If the employees of the Ryan Aero- | 
nautical Company do not like the | 
cafeteria food, they have only them- | 
selves to blame. The new lunchroom, | 
opened September 1, is operated by | 


a cafeteria committee with employee 
representatives from each department, 
which meets weekly with the cafeteria 
managers. They select the menus and 
bring in complaints and suggestions 
about the food from their fellow work- 
ers. 

The cafeteria serves all fod at cost 
and offers hot breakfasts and hot 
luncheons to both the first and second 
shifts. It is believed to be one of the 
first war-plant cafeterias in which 
employees have a voice in the 
operation. 


Water in the Manifold Again 


All old time motorists remember the 
arguments of engines running better 
on a damp day or a rainy night. Then 
came the various gadgets by which 
small amounts of water were fed into 
the intake manifold. While some of 
us felt that it improved engine per- 
formance, engine testing plants re- 


ported that they found no appreciable 
effect and the idea was dropped. Now | 
this is being revived in airplane engine | 
practice and is said to give a marked | 


increase in the power of the engine 
for emergency use. Part of this in- 
crease is attributed to the cooling ef- 
fect of the water in the cylinder. It will 
be interesting to see whether this be- 


comes standard practice or again dis- | 


appears as it did before. 


Sleeve Valve Engines 


3ack in the Knight motor days it 
was believed that the expiration of 
the basic patents for sleeve valve 
engines would see a much wider adop- 
tion of this type of valve mechanism. 
Instead, the sleeve valve disappeared 
and none are now made in this 
country. 

The British, on the other hand, 
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TO SPEED 
PRODUCTION 


As industry rewards employees who sug- 
gest ideas that speed production, so do 
“Yankee” Fine Mechanics’ Tools reward 
industry by saving time and energy on 
countless jobs. From Spiral Screw Drivers 
to Tap Wrenches and from Automatic 
Drills to Bit Braces, each “Yankee” Tool 
has been painstakingly designed to get 
things done. Ingenious and dependable, 
“Yankee” Tools have contributed to the 
efficiency of American production for 
nearly half a century. Today, of course, 
they’ve gone to war, and even our all-out 


effort cannot meet every wartime demand. 


Be sure to provide priority ratings when- 
ever possible. Order from your supply 


house or write tous...c/o Dept. AM-1043. 


“YANKEE” Spiral Screw Driver No. 130A. A Size for Every Purpose 





+t AWREE” 


“YANKEE TOOLS 


make good mechanics better 


North Bros. Mfg. Co., Phila. 33, U. S.A. 
Established 1880 

















0 
WHAT _ | Acted stanparos 




































































. .. mean to your production line 


| ) Sor Chromium Plated Gage Blocks are the standards of 
measure that are accepted by manufacturers for maintaining accuracies 
longer than the ordinary hardened steel blocks. This is particularly 
important now when the adherence to close tolerances is a “must”. And 
it is important too, that these Dearborn Blocks can be used on produc- 
tion lines longer without replacements. Therefore, you can realize a 
definite saving on operation time when you know the blocks you use 
are Chromium plated to assure “Longer Wearing Millionths” and are 
unconditionally guaranteed for accuracy. 

Yes, you can rely on Dearborn Gage Blocks—true they cost more 
but they are worth more! 


DEARBORN GAGE CO. ititeonn: mcness 












THE WORLD’S STANDARDS 











radial engines for aircraft. Instea 





| cause of the recent disastrous railroad 


| occurrence. I saw the truck wheel 
| of a locomotive twist off its axle from 


| High-speed trains need the best in 





| Roller Bearings May Prevent 
| Train Wrecks 





| tons of it, in large industrial cities. 









continued their use and have now dis 
carded the poppet valve entirely o: 


of the double engines made unde 
Knight patents they use the Argyl: 
single-sleeve type, and very succes 
fully. They are also using this valy: 
on one of their “line” engines. Thei: 
claim to longer life is borne out b, 
the experience in this country wit! 
the Knight engine. Perhaps we 

this country are passing up a good bet 











If, as stated in the newspapers, the 





wreck can be attributed to the heat- 
ing and seizing of an axle and the 
twisting off of a wheel, it is time to 
demand roller bearing axles on al] 
high-speed trains. This is not a new 








a car window on the train. Fortu- 
nately, we were slowing down for a 
station that was just around a curve. 







car construction and roller bearings 
will make for increased safety in this 
direction. They allow easier starting 
and only by unbelievable neglect can 
they seize as does the plain bearing 
at times. Here is one source of post- 
war business that might well be put in 
the must list. 


What Is It Worth? 


Some plants handling rough, semi- 
finished and finished castings and 
forgings paint the weights on the 
parts to guide cranemen and hookers- 
on in selecting the right sling for the 
lift. One Eastern manufacturer has 
gone a step further—the cost of the 
part is also shown. That impresses 
workers with the need for care when 
handling the parts. 

Furthermore, knowledge of _ the 
weight and cost of parts is a guide 
and incentive to machine operators, 
preventing overloads on machine 
tables and bearings, and impressing 
them with the importance of produc- 
ing accurate work. It’s simple phil- 
osophy—when a man knows the dol- 
lar value of his work, he is likely 
to think twice about its safety before 
he starts to handle or work on it. 


















How Costly Is Air Pollution ? 


By JOSEPH CALLAHAN 


Air within industrial plants is _pol- 
luted by welding fumes, tobacco 
smoke, oil mists and ordinary dust— 













Air pollution is costly in many direct 
and indirect ways, including the fol- 
lowing: 


Direct Costs 


Repairs to plants suffering from de- 
terioration through dust formations 
on walls, floors, ceilings and supplies. 
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A Steady FLOW 
OF 


WYCKOFF : 


CARBON 
AND ALLOY 
STEELS 


FOR 
AMERICA’S “PUSH-ON” 


Tons after tons of Wyckoff Special Furnace 
Treated Steel flow continuously to form 
America’s fighting tools and equipment,— 

with no compromise in precision, accuracy 
or uniformity! 
Wyckoff facilities that now serve 100% 
Uncle Sam’s war effort, will be ready to 
serve you faithfully and dependably after our 
present war job is satisfactorily accomplished. 


WYCKOFF 


DRAWN STEEL CO. 


First National Bank Bldg. 
PITTSBURGH, PA. 
3200 So. Kedzie Ave., Chicago, Ill. 
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quick action VISES 


HE powerful levers instantly 
T pull the jaws together and 
hold the work in a grip that is far 
beyond any pressure exerted 


by the ordinary crank operated 


vise. 


Precision Adjustment 

When the jaws of a FENN 
come together they take hold 
uniformly. This can be demon- 
strated by clamping two pieces 
of paper — .001 of an inch in 
thickness — one at each end of 
the jaws. 


Proven Performance 

This Quick Action Vise has 
been in use for 25 years. Be- 
lieve it or not, in all that time we 
have never had a complaint as 
to its workmanship or perform- 
ance, and we have had unstin- 
ted praise from many users. 
Three sizes: 4“ — 5” —7” 
Send for Bulletin No. 10 


THE FENN MFG. CO. 


CON N. 


1900 


HARTFORD, 
ESTABLISHED 












Maintenance charges for removing 
dust and grit clogged in movable parts 
of machinery. 

Renewals of precision machine parts 
corroded by dirt before they have 
given full potential service. 

Extra cost of artificial lighting, due 
to the blocking off of light by dust 
particles on fixtures. 

Extra labor costs in cleaning, sweep- 
ing and laundering. 

Extra material costs in towels, lin- 
ens, soaps and other cleansing agents. 


Indirect Costs 


Increased absenteeism and shorter 
spans of working years among work- 
ers susceptible to infections carried 
by the dusts of the air. 

Impaired personal discomfort and 
efficiency through poor visibility. 

Systemic poisoning of workers from 
floating oil mists, pollen and metal 
shavings taken continually into the 
lungs. 

New electrostatic air cleaners that 
will be available after the war will 
remove close to 100 percent of the oil, 
smoke and dust particles, including 
invisible particles as small as 1/250,- 
000th of an inch. The evils of air 
pollution in manufacturing industries 
where these filters are installed will 
then be practically unknown. Here 
is something to think about in the 
post-war conversion period. 


Disposal of Surplus Machine Tools 


By L. H. SWIND 
President, Swind Machinery Company 


The present time is most logical in 
formulating a definite plan for the 
purpose of (1) protecting the govern- 
ment’s equity against possible com- 
petition with machine tool builders 
and (2) protecting the builders against 
possible competition of the govern- 
ment. To that end, the following com- 
ments are submitted for their possible 
worth: 


1. Is it not a fact, that the govern- 
ment is restricted to a fixed percent- 
age in arriving at the permissible de- 
preciation on the original cost price 
of the machine tool covering time 
period of actual use? 

2. After giving effect to this depre- 
ciation and keeping in mind the sizable 
and original purchase price, a liqui- 
dating price is definitely established. 

3. When confronted with this com- 
petition how will the builders meet it? 
Obviously, they won’t stand by with 
listless mien. They will use every re- 
source at their command to meet this 
competition. And, how! Simplification 
of design; substitution of the newer 
materials of recent development and 
application; etc., etc., with the prime 
objective to build a new model to com- 


| pete with the established prices of 


government-owned tools. Suffice it to 
say, that the prevailing taxes may in- 
duce the builders to extend favorable 
consideration to a lower price level. 





How would the government-owned 
tools meet this lower price level? 

4. Why not meet this possible liqui- 
dating chaos with a constructive plan 
of operations now? 


A Proposed Plan: 

In view of the huge amount of gov- 
ernment-owned tools made available 
for liquidation and the possible neces- 
sity of rebuilding a large number of 
machine tools before consistent liqui- 
dation can be soundly effectuated, why 
not promote a consolidated effort be- 
tween the government and the build- 
ers that would place the responsibility 
of liquidation with the latter. In so 
doing, the following procedure is sug- 
gested: 

1. All tools that require rebuilding 
would be shipped to the original 
builder and the most competent to do 
so. This would keep a reasonable por- 
tion of his skilled labor employed and 
insure to the prospective buyer a 
guaranteed article. 

2. This plan would also eliminate 
the builders’ competition hereinbefore 
outlined and, further, restrict the ab- 
normal costs entailed in re-engineer- 
ing, tooling, price competition, etc. 
that must necessarily follow if he is 
continuously confronted with govern- 
ment competition. 

3. Mutual understanding must neces- 
sarily be reached between government 
and builder, especially as it relates 
to (1) selling prices, and (2) distribu- 
tion through the builders’ regular 
dealership organizatoin. This arrange- 
ment would cause the liquidation to 
flow throghu the established channels 
of the machine tool industry and thus 
give effect to a harmonious relation- 
ship between all parties at interest. 
It may also relieve the builders from 
the usual worries that become a neces- 
sary part in any effort calling for new 
models, revised price computation, and 
what not. After all, these available 
machine tools are strictly modern and 
non-expendable, consequently, we seri- 
ously question the wisdom in any at- 
tempt to develop new models while the 
huge number of government-owned 
tools are ever-present in the eyes of 
prospective buyers. 

4. We are not unmindful of the pos- 
sibilities of partial liquidation through 
lend-lease operations with shipments 
to foreign countries, which would go 
a long ways toward assisting the 
builders in their operations for gov- 
ernment account. 

5. Please bear in mind that it is of 
vital importance to the machine tool 
builder to collaborate closely with the 
government in this problem of liqui- 
dation and especially so, because our 
industry then will be fully informed 
on the frequency of pulsations on this 
somewhat unusual activity. And, he 
can plan his development work and 
inventories in accordance therewith. 
His dealers, in turn, will participate 
in the liquidation and sales and thus 
function in normal fashion without 
facing the hardship of being without 
machine tools to offer. 
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QUICKER PRODUCTION from UNSKILLED HELP 


The war cannot wait on long training programs . . . workers 
to fill manpower shortages must be trained quickly so they 
can turn out needed production at the earliest possible moment. 


Machines equipped with Vickers Hydromotive Controls 
shorten and simplify training. Most of the required skill can 
I VICKERS K Pa R¢ be built into the machine. Complex operations can be reduced 
to simple routines... or can be made automatic. Controls 


H y D R 0 M 0 T i Y fF can be esntsalind es the job can’t be done wrong. Overload 


and tool breakage can be prevented by exact load limitations 


Cc 0 N T R 0 LS which are easily applied. 


A Vickers Application Engineer will gladly discuss “hydrau- 


lics” in connection with your machines. 














VICKERS Incorporated 
ae « °! Mere mmen 1410 OAKMAN BLVD. ¢ DETROIT, MICHIGAN 


3,000 Standardized Vickers Units Application Engineering Offices: CHICAGO * CLEVELAND ¢ DETROrr 
‘ile ft very H } Pi | rau i i Cc Po ner Los ANGELES e NEWARK e PHILADELPHIA e ROCKFORD « TULSA e WORCESTER 







and Control Function 


@rhers 












CONSTANT DELIVERY 
PUMPS 


FLUID MOTORS VARIABLE DELIVERY DIRECTIONAL 


bene 
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2 WATER PUMP (WASHER) 
3 Fred 
HONING 
MACHINE iid r@ 
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dag 


COLLOIDAL 
PRODUCTS 


ACHESON 
COLLOIDS 
CORPORATION 


' WIN A 
SEHD War Bond 
Mt tell why 


l SCREW THREADS 





COLLOIDAL 
GRAPHITE 


REG. U.S. PAT. OFF. 


4 SEARCHLIGHT 


dag 
Colloidal Graphite Keeps 
Metal Parts from Sticking Together 


The studs or bolts which hold the cylinder head of a gasoline engine 
after a period of use are apt to stick so tightly that it is necessary to 
drill them out when they have to be removed—this due to the heat of 
operation and corrosion. Lamp bulbs subject to the salt air near the sea 
or to chemical vapors often stick in their sockets so tightly that they 


‘ cannot be removed without being destroyed. The same is true of pipe 


threads, gaskets, deep-sea diving equipment and aviators’ oxygen helmets 
—in fact, any metal-to-metal contact subject to heat and corrosion. 


All this difficulty can be eliminated by treating screw threads and metal 
surfaces with dag colloidal graphite when they are assembled. Tighter 
connections are thus available and sticking or freezing are prevented. 


dag colloidal graphite is also used to keep molten glass from sticking 
to glass molds and to facilitate the removal of adhesive from machines 
used to manufacture corrugated box-board. 


Write for Bulletin 422E on the use of dag Colloidal Graphite as a 

Parting Compound. This bulletin discusses dag Colloidal Graphite 

for screw threads, lamp bulbs, its application to aviation and deep sea 

diving equipment—also its use in the glass industry, in the foundry, 
and in the rubber industry. 
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End this slow-down: 
Slotted heads invite 
fumbling, wobbly 


starts, skidding drivers, 
SS marred parts and 


burred screws heads. 





Speed-up: The Phillips 
Recess centers driving 
force, keeps the driver 
point in place, permits 
faster and uniformly 
tighter driving. 






















Capture EXTRA PRODUCTION 
| with Your Screw Driving Army 


; PHILLIPS SCREWS DRIVE TWICE AS FAST The skid-proof feature of the Phillips KEY TO FASTENING SPEED 
j Don’t just worry about lagging produc- Recess further prevents marred parts and * AND ECONOMY 
> tion... "a pe about it! owe ote cae hands. ay from fear, old The Phillips 
_ output by providing your assembly line timers and newcomers alike can concen- was scientifically engineered to 
with Phillips Screws — the modern speed- trate on fast, faultless driving. Power and afford: 
screw with the scientifically engineered spiral drivers can be used to advantage. poet Ne Pte tea ra 
] Recessed Head! The Phillips driver auto- Switch to Phillips Screws and see how . fits snugly. Scseyeges anaes 
. matically centers in the screw head, util- your screw driving army chalks up new Leeengbines se ee 
| izes turning power rather than head-on assembly records. Faster Driving — Spiral and pow- 


pressure, eliminates the troubles that Compare the cost of driving Phillips ec driving are made practicel. 
Driver won't slip out of recess 


g slow-up driving ... wobbles, skids, burred _ versus slotted head screws. You'll find that to injure workers or spoil ma- 
| Screw heads. The result is speedier assem- _it actually costs less to have the many ad- wr (Average time saving is 
bly ... as much as 50% in some plants. vantages of the Phillips Recess! Lasier Driving ~ T 


urning power 
is fully til ped by automatic 
centering of driver in screw 
head. Workers maintain speed. 


PHILLIPS#<:/SCREWS = se 


" WOOD SCREWS * MACHINE SCREWS «+ SELF-TAPPING SCREWS * STOVE 








NICKEL AIDS THE POWER INDUSTRY 


to KEEP EM OPERATING! 


In this day of acute shortages of almost 
everything, power plant engineers are 
doing an amazing job of meeting de- 
mands for power—the power to keep 
‘em operating. 

Part of this success is due to their 
foresight in specifying materials that 
assure long life and withstand the added 
hardships imposed by ever-increasing 
peak-load demands. 

With the production of tanks, guns, 
and planes dependent upon power 
capacity, Nickel makes a valuable con- 
tribution towards uninterrupted opera- 
tion, through the improved properties 
it imparts to ferrous and non-ferrous 


alloys used in power plant equipment. 

So today the exigencies of war illus- 
trate more clearly than ever the simple 
truth of the familiar axiom, “A little 
Nickel goes a long way” toward in- 
creasing the dependability of power 
plant equipment, from turbine blades 
to high pressure valves, from flange 
bolts to shaft forgings. 

The technical staff of International 
Nickel has been privileged to cooper- 
ate with the power plant engineers and 
Government authorities who have made 
possible the great increases in power 
on which so much of the war effort 
depends. INCO engineers and metallur- 


gists offer counsel and data to all who 
desire assistance in the selection, fabri- 
cation, and heat treatment of ferrous 
and non-ferrous metals. 





New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
synopses of booklets and bul- 
letins on a wide variety of 
subjects — from industrial ap- 
plications to metallurgical |: 
data and working  instruc- 
tions. Why not send for your 
copy of Catalog C today? 


* Nickel . 





THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5,N.Y. 
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GRINDING WHEELS: For ae 
i ad joints, castings, 
smoothing welded joi », a 
indi ive ts, pins, studs, 
grinding off rivets, bolts, ) : 
er inding blades in stationary = 
chines, spark-testing steel - 
billets. Saucer or cup wheel types. 


WIRE BRUSHES: For removing or 
i i cleaning cast- 

scale, dirt, paint. . . cle —. 

> vats, shee 

ngs, tanks, boilers, ; 

metal soldered joints. Cup ond 

wheel styles, with diameters, 

any wire-brushing application. 


RY PLANER HEADS: For wood- 
aes and shaping ogeretions 
formerly done with jack-plane - 
adz. Rounded face for deep gougt s 
—flat face for surfacing and — 
finishing. Blades interchangeable. 
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ABRASIVE DISCS: Full range of grades and grains for sanding or surfacing metal, wood 
stone, or tile with any of the three husky Bb & D Sander models. Universal motor (all 
standard voltages) with switch, commutator, bearings sealed against dust and dirt. 


BLACK & DECKER SANDERS 
have the “grit” to finish 
tough war jobs faster 


One of the most versatile tools in the 
complete Black & Decker line is the 
husky, powered-for-the-job Black & 
Decker Portable Electric Sander. This 
tool has the stamina, speed and adapt- 
ability to keep going on continuous 
heavy duty war production and main- 
tenance work . . . for sanding, grinding, 


wire-brushing, planing operations . . . for 
every type of finishing job. As a large 
Pennsylvania manufacturer says: “The 
many different operations possible with 
a Black & Decker Sander keep it in use 
all day, every day.’’ That’s why produc- 
tion men everywhere count on B & D 
Sanders to turn out better work faster! 


They Count on Black & Decker “PLUS” Services, Too! 


War producers are counting on B & D “Plus” 
Services—26 Factory Branches from coast to 
coast for fast, expert service on repairs or re- 
placements; convenient interchangeability of 
parts; nearby Distributors as dependable 


se 
(” 


sources of toolinformation and supply—for help 
in war —— now. These same “plus” serv- 
ices will make it easier for the shift to postwar 
production after Victory. The Black & Decker 
Mfg. Co., 716 Penna, Ave., Towson-4, Md. 


fet ; ; ] 





SKULLS 


TACKED row upon row and looking like skulls foretelling 
S the doom of all United Nations’ enemies, these aircraft 
cylinder heads await assembly into engines for powering war 
planes. , 

In the mass production not only of airplane engines, but of 
countless other munitions now in such demand, war plants 
everywhere are getting higher output and longer life from 
their cutting tools through the use of Texaco Cutting and 
Soluble Oils. 

Texaco Cutting Oils lubricate the tools, carry away the heat 
and prevent chip welding. Their use assures improved surface 
finish and maximum output per tool grind. 

So effective have Texaco Products proved that they are 
definitely preferred in many important fields, a few of which 
ate listed below. 


A Texaco Engineer specializing in cutting coolants will 
gladly cooperate in the selection of the correct grades of 
Sultex, Transultex, Cleartex, Britex, Almag or Soluble Oils 
for your equipment. Just phone the nearest of more than 
2300 Texaco distributing points in the 48 States, or write: 

The Texas Company, 135 East 42nd St., New York 17, N. Y. 


THEY PREFER TEXACO 


* More Diesel horsepower on streamlined trains in the U. S. is lubri- 
cated with Texaco than with all other brands combined. 


* More locomotives and railroad cars in the U. S. are lubricated with 
Texaco than with any other brand. 


* More revenue airline miles in the U. S. are flown with Texaco than 
with any other brand. 


* More buses, more bus lines and more bus-miles are lubricated and 
fueled with Texaco than with any other brand. 


* More stationary Diesel horsepower in the U. S. is lubricated with 
Texaco than with any other brand. 
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TUNE IN THE TEXACO STAR THEATRE EVERY SUNDAY NIGHT-C8 
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MCCASKEY- prooyerion cont 


Shown here is a typical installation of McCaskey Produc- 
tion Control and a sugqestion of what it accomplishes spe- 
cifically in the plant of Federal Manufacturing & Engineer- 
ing Corporation, Brook'yn, N. Y. This company, prior to 
Pearl Harbor, manufactured the nationally known Federal 
Photographic Enlarger. Today, its five hundred employees 
are busy 100% on war work. 


SE TES De Ee 


The Army-Navy E award, followed recently by the White 
Stor, is indicative of the high standard of production 
efficiency set and maintained in this plant. 


Di REL ae ee 


To quote Mr. E. N. Reynolds, Manager of Production and 
Planning Control, “Our jobs are constantly changing. 
McCaskey Production Control provides such flexibility that, 
regardless of the length of the job, we know where pro- 
duction stands at all times. It gives us a constant check 


of every phase of production, movement of materials and 
operations.”’ 


(Above)—Central control of production providing the status 
of every part in process by operations and departments. 
Prompt collection and filing of copies of time and move 
tickets with shop orders, constitute a record that is com- 
plete and up-to-the-minute. Orders that are behind sched- 
ule stand out as requiring special attention. A glance at 
the Control Boards gives a complete picture of the progress 
of any job in the shop without reference to any other 
source of information. 

















(Left}—One of several departmental controls where em- 
ployees receive job assignments and individual time tickets 
and corresponding shop orders are retained, showing the 
job on each machine and the following job or jobs. Also 
provides foremen with simple means for assigning jobs to 
employees and machines best adapted for them, in accord- 
ance with schedule requirements. 





(Right)}—Job costs and inventory of parts placed in stock, 
awaiting completion or assembly. Costs are secured by 
accumulating copies of job time tickets provided without 
extra writing, eliminating the clerical operation of making 
a posted record. Inventory data are recorded by filing 
copies of tickets issued to accompany parts moving to 
stock. “One writing” and visible filing provide these 
essential records with a great saving of time and clerical 
work, od 


A McCaskey representative will gladly ex- 

plain how a McCaskey Production Control 

System can be applied in your plant to 
speed production. 


McCaskey Systems Ltd., Galt, Ontario, Canada The McCaskey Register Co., Watford, England 


THE McCASKEY REGISTER COMPANY, ALLIANCE, OHIO 


McCASKEY INDUSTRIAL CONTROLS 


PRODUCTION © INVENTORY © MAINTENANCE * TOOLS * COSTS * PAYROLL 
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This trademark is a traveller 
to the far corners of the globe 
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HIS is the house emblem of Taft-Peirce. ..an 

external limit snap gage, a tool which is used 
to determine whether the size of manufactured parts 
conforms precisely to what is specified on the blue- 
prints. This device thus signifies uniform precision, 
and has been used to identify Taft-Peirce products 
and services for more than 30 years. During that 
time, the T-P snap gage has become a well-known 
“globe-trotter”’, familiar to plants all over the world, 
wherever men speak the common language of math- 


ematical precision in industrial production. 


\ 
Take it to 


THE TAFT-PEIRCE MANUFACTURING COMPANY, WOONSOCKET, RHODE ISLAND 
Manufacturers of Machine Tools...Small Tools ...Gages...Reamers... Aircraft Service Equipment... Magnetic Chucks, etc. 
DESIGNERS AND CONTRACT MANUFACTURERS OF TOOLS AND SPECIAL MACHINES 
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Today, Taft-Peirce tools, gages, and machines 
are helping the British, the Russians, the Chinese, 
as well as our Latin American neighbors and our- 
selves, to produce war materiel faster and better, 
minimizing rejection of product which, in quantity 
and quality, largely determines the length of the 
war and the number of lives expended. It is for 
these reasons that we take so seriously our responsi- 
bility to see to it that T-P snap gage shall never 
come to mean, in anyone’s mind, anything less 

than it has always meant: TOP PRECISION. 


Taft- Peirce 













































*Reg. U. S. Pat. Off. 
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TO HELP YOU 
get best results 
iaWELDING 
STAINLESS 
STEEL 


Republic metallurgists and engineers prepared 
this book for YOU—to help you weld Repub- 
lic ENDURO Stainless Steel soundly and eco- 
nomically on a steady production basis, 










It contains twenty pages of useful information 
based on Republic’s many years of pioneering 
stainless steel and wide experience in the pro 
duction and fabrication of this metal. It covers 
electric arc, spot, projection, atomic hydrogen, 
gas, flash and seam welding. 


It discusses the various analyses, their relative 
welding qualities and precautions to exercise. 
It contains diagrams of joint set-ups. It in- 
cludes brazing and silver soldering. And it 
contains a two-page chart showing physical, 
electrical, mechanical, heat-treating, heat-re- 
sisting, machining and drawing or stamping 
properties of the popular analyses. 


This book has proved a very useful and valuable 
aid to thousands of users of stainless steel—and 
will do the same for you. Write us for a copy— 
and, if you are interested in other methods of 
fabrication (stamping, drawing, machining, 
forming, etc.), ask also for a copy of ‘The Fab- 
rication of Republic ENDURO Stainless Steel”. 
Either or both books will be sent promptly. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division, Dept. AM 
Sales Offices « Massillon, Ohio 
GENERAL OFFICES . CLEVELAND 1, OHIO 


Berger Manufacturing Division . Culvert Division 
Niles Steel Products Division « Steel and Tubes Division 
Union Drawn Steel Division « Truscon Steel Commeny 
Export Department. Chrysler Building, New York 17, N. Y. 








Cuduro STAINLESS STEEL 









Other Republic products include Pipe, Sheets, Upson Quality Bolts and Nuts, Electrunite” Condenser and Heat Exchanger Tubes 


AMERICAN MACHINIST 


PITTS TTT |mBIMETALLIC FRICTION MATERIAL 


QUALITY CONTROLLED to in- 
sure greater uniformity in the per- 
formance of clutches and brakes. 


4 
} 
i 


‘THE S. K. WELLMAN CO. 


1374 East 5lst St., Cleveland, Ohio 
Pioncers in putting Pouder oe 
Zo work for Industry . 
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$TA- KOOL 
TOOL HOLDER 


What makes a really fine tool? Proper design 
and construction, of course, as well as quality of 


material and workmanship, plus the maker's 


tegrity. JKS Diamond Tools are designed to meet 
all production problems, but it frequently hap- 
pens that special conditions call for special treat- 
ment. In such cases we make a study of these 
conditions, preparing a JKS Diamond Tool that 
will stand up to the most exacting tests. You may 
add our experience and facilities to your organ- 
ization by telephoning our nearest district. office. 
This will bring prompt response and wholehearted 


cooperation. 





_ tion to you. 









When our daring paratroopers leap 
upon the enemy from the air, action is 
sudden, fast, decisive. 


Fast action, decisive action is just as 
vital on the home front. Here at Acme, 
we keep stepping on the gas for all-out 
production in the shortest possible 
time. Whether it's patterns, dies, heat- 
treated aluminum castings, or special- 
ized tools needed by war plants, our 


"watchword remains, ‘‘Do It Right—And 


Do It Fast.”’ 


We have a bottleneck-breaking engi- 
neering staff that will be glad to talk 
over. your problems, with no obliga- 





s 


For 
VICTORY 

buy 
WAR BONDS 
and STAMPS 





ACME PATTERN & TOOL COMPANY, Inc. 
DAYTON, OHIO 


Heat-Treated Aluminum Castings— Patterns— 
Tools—Tool Designing—Production Processing 
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Lubes 


Join Your Metal Parts 


Copper Brazing 


Miscellaneous steel assemblies are joined 60% to 75% faster at % 
the former labor cost by the copper brazing process. 


“Greatly improved results — neater, stronger joints — 60 to 75% faster, at about one 
quarter the former labor cost,” that briefly is the report received from the production 
manager of a prominent midwestern plant after installing an EF continuous copper 
brazing furnace for joining some of their steel assemblies. 


Within a month after their first brazing furnace was installed, a second similar but 
larger furnace was ordered for joining other products — both furnaces are now oper- 
ating side by side, joining all kinds of assemblies — large and small — neatly, eco- 


nomically and securely. 


Products difficult or expensive to make in one 
piece can be made in several pieces and joined 
— thus not only reducing the cost but actually 
improving the quality and appearance. Products 
requiring several stampings joined or requiring 
screw machine parts, forgings and stampings to 
complete the unit, can be neatly and economi- 
cally joined right in the production line in your 
shop. Strong, leak-proof joints are made and 
the completed unit is discharged from the fur- 
nace — clean and bright. 


Any number of joints in the same product or 
any number of pieces can be joined at one time. 
The most intricate parts or assemblies are 
made to actually “grow together,” and joints 
made which are as strong, or even stronger 
than the original parts. 


Investigate the brazing process for your prod- 
ucts. With-slight changes in design you may 
be able to join your metal assemblies, neater, 
cheaper and stronger by this method. 


Send for printed matter showing various types of EF copper brazing furnaces. 


Investigate the Copper Brazing Process For Joining YOUR Metal Parts 


The Electric Furnace Co., Salem, Ohio 


Gas Fired, Oil Fired and Electric Furnaces---For Any Process, Product or Production 
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TO GET MORE PRODUCTION 
FROM PRESENT MACHINES 


Equip machines with Tannate Leather Belting and keep pro- 
duction at top speed with minimum time out for repairs or 
maintenance. 





Tannate grips tightly, runs smoothly even under difficult oper- 

ating conditions . . . Resists moisture, machine oils and many 

weak chemicals . . . Has high overload capacity . . . Is stronger 

than most first quality oak belting . . . Outlasts ordinary belts 
. BUT most important—it keeps production moving. 


Leather is doing vitally essential work. Protect what you have 
with good maintenance. Adjust tensions—keep belt clean— 
Apply Rhoads Tannate Belt Preserver. 





—Established 1702— 


E. RHOADS & SONS 


| J . 
35 N. SIXTH ST., PHILADELPHIA 6, PA. 


NEW YORK ® CHICAGO ® ATLANTA ® CLEVELAND 
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|| Wheelock, Lovejoy & Co., Inc. 





i | Cleveland 


Tuthill MODEL L 
+ tndustial puny 


MIDGETS IN 43 
GIANTS |N PERFORMANCE 


Save space, material, time. main- 
tenance and money by specifying 
Tuthill Model L Pumps for coolant, 
lubrication, hydraulic mechanisms, 
fuel oil and liquid transfer service. 
Hundreds of thousands of these 
positive displacement, internal- 
gear rotary pumps now in service 
prove their dependability. Capaci- 
ties from .33 to 3 g.p.m., pressures 
up to 400 psi. Ring or foot 
mounted. Mechanically sealed. 
Write for Tuthill Catalog. 












TUTHILL PUMPS 
ARE SERVING 
ARMY * NAVY 
AIR FORCE 
MERCHANT MARINE 


TUTHILL 


939 EAST 95TH STREET 


AISI SHY TEN SAE 


ALLOY STEELS FOR DEFENSE 














PUMP COMPANY 





CHICAGO, ILLINOIS 













| 
| 
| 


Scientifically selected to conserve critical 





alloys and meet the requirements of the 
AIRCRAFT, ORDNANCE, and MACHINE 
TOOL industries. 








Complete “EARMARKED” stocks of Aircraft 
alloy steels at Buffalo and Detroit. 















138 Sidney Street 
Cambridge, Mass. 








Chicago Newark Detroit Buffalo Cincinnati 
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OT even a movie queen guards 

her poundage more closely 

than the naval architect or ship de- 

signer watches deadweight in ship 
construction. 

The weight per foot of shipboard 
cable has been figured down to the 
ounce and ships have been designed 
for this fixed figure. 


That’s what made the job so tough 
when our engineers were asked to 
develop an alternate material for 
cable armor. With no increase in 
weight permissible, steel seemed to 
be ruled out. But not for long. 


RESULT: 


* increased bursting and bending strength 
* improved resistance to salt water corrosion 
* greater abrasion resistance 

* no loss in flexibility 

* no increase in weight per foot 


* lower cost 


* easier cable repairs and connection 


After a number of tests we devel- 
oped the lightweight steel armor 
shown on this cable. By reducing 
thickness and by opening up the 
weave, the weight per foot was kept 
within the old limits. And by using 
steel, every desirable quality pre- 
viously obtained was equalled or 
considerably improved. 


We are proud to have pioneered 
this development. It is typical of the 
wire-making “know-how” that has 
helped us solve one tough war prob- 
lem after another. From this back- 
ground of war-stimulated progress 
will come new and finer products to 
serve you more efficiently in the com- 
ing years of peace. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 


OCTOBER 


14, 1943 
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FOR THE DURATION, WE ARE UNABLE 
TO SUPPLY MANY TYPES OF BEARINGS 
FORMERLY MANUFACTURED 


THE SCHATZ MANUFACTURING CO. 
U. S. A. 


REPRESENTATIVES LOCATED AT 


Detroit: 2640 Book Tower * Chicago: 902 S. Wabash Ave. 
Cleveland: 402 Swetland Bldg. * Los Angeles: 5410 Wilshire Blvd. 
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Meehanite Foundries 


Allentown, Pa 


Traylor Engineering Company 
* 


Ansonia, Cc 
Farrel-Birmingham Co., Ine. 
> 

Birmir gham, A 
Continental Gin Company 
e 


Bridgewater, M 
The Henry Perkins Co. 
e 


Brooklyn, New York 
E. W. Bliss Company 
° 
Buffalo, N. Y 
Pohlman Foundry Co., Inc. 
e 
Charleston, W. Va 
Kanawha Manufacturing Co. 
* 
Chattanooga, Ts 
Ross-Meehan Foundries 
e 
Chicago, Ill 
Greenlee Foundry Company 
+ 
Cincinnati, Ohio 
Cincinnati Grinders Incorporated 


The Cincinnati Milling Machine Co. 
’ 


Cle and, Oh 
Fulton Foundry & Machine Co. 
e 
The Stearns-Roger Mfg. Co. 
. 
Atlas Foundry Co. 
* 


General Foundry & Mfg. Company 
* 


The Hamilton Foundry & Machine Co. 
e 


Otis-Fensom Elevator Company 
+ 


Barnett Foundry & Machine Co. 
e 


Elliott Company 

. 

Kinney Iron Works 
. 

Koehring Company 
© 

Cooper-Bessemer Corporation 

e 


Meehanite Metal Corporation 
° 


The American Brake Shoe Co. 
e 
Vulcan Foundry Company 
+ 


E. Long, Ltd. 
* 
Philod f 
H. W. Butterworth & Sons Co. 
Florence Pipe Foundry & Machine Co., 
(R. D. Wood Company, Selling Agents) 
. 


Phillhiosb ’ ‘ 
Warren Foundry & Pipe Corp. 
e 


Rosedale Foundry & Machine Co. 
- 


Crawford & Doherty Foundry Co. 
” 


Roch 


American Laundry Machinery Co. 
e 


Banner Iron Works 
. 


1. Pe Min 


Valley Iron Works 
° 


Washington Iron Works 
° 


The International Meehanite 


Metal Co., Ltd. 
* 


Waterloo, N. 5. W 
Australian Meehanite Metal Co., Ltd. 
. 
oneesburg, South Afr 


Meehanite Metal Co. (S.A.) (Pty.) Ltd. 








* save critical material 


* give better results 








OCTOBER 14, 1943 








Here’s an idea for your TOOL CONSERVATION CAMPAIGN! 

Use high-strength Meehanite bodies for carbide-tipped lathe 
tools and milling-cutters—thereby saving critical materials and 
getting better results. If you are handicapped by tool shortages, 
this may be the answer. 

One machine shop superintendent who tried Meehanite cutter 
bodies says, “In finishing soft steel, they produce a finish better 
than we had ever secured before—almost like a ground surface. 
On light welded steel covers, conventional cutters would ‘chatter’ 
causing scratches that leak oil. With carbide-tipped Meehanite 
tools, the finish is so smooth that no scraping is necessary. On 
harder materials, the finish is even better.”’ 

Meehanite shanks and bodies provide superior vibration, absorp- 
tion and heat conductivity. They permit unusually high cutting 
speeds. These desirable characteristics are a result of the ability of 
Meehanite foundries to produce 
cutter and shank castings pro- 
viding the necessary high strength, 
rigidity, and uniform density. 

You can save time and expense— 
and have greater flexibility of sizes 
and types of cutters and lathe tools 
—by using Meehanite bodies. 


MEEHANITE RESEARCH INSTITUTE - NEW ROCHELLE, NEW YORK 








THIS NEW, COMPACT, READY-TO-INSTALL 


TRABON Zcz LUBRICATING SYSTEM 


makes dependable fully automatic forced feed lubrica- 
tion available—for old and new machines—at low cost! 


@ Consisting of a Type “L” pump, speed reducer, 
a Type “M” distributor having the desired dis- 
charge characteristics, and mounting plate, these 
complete unit systems make absolutely certain 
that every connected bearing receives just 
the desired amount of lubricant while the 
machine is in operation. They avoid costly down- 
time while a man crawls around to lubricate each 
bearing individually,— the breakdown if he 
misses one,— the lost time—and costs, of accidents. 

Trabon unit systems are easy to instail. You 
simply bolt the mounting plate onto the machine, 
and run the pipe or hose connections from the 


distributor to the respective bearings. The reducer 
and pump can be driven from a revolving shaft 
of the machine being lubricated, or with a frac- 
tional horsepower motor, as illustrated above. The 
systems can be used with either oil or grease, and 
are ideally suited for use on crushers, overhead 
cranes and other machines and machinery of 
every description. 


More complete details and engineering bulletins 
of interest to every works manager, designer, 
operating and maintenance superintendent, fur- 
nished gladly. Write for the bulletins today! 


TRABON 


ENGINEERING CORPORATION 
1819 Eaee 40th Street + Cleveland, Ohio 
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STAR “POWERS” THIS 
MODERN SUBMARINE 


for antennae mast hoist 

for two periscopes — each a & 
motor, a hoist and a brake t 

for bow plane tilting fF 


for bow plane rigging, 
anchor windlass and 


bow capstan ee , 

for hydraulic steering gear at YZ 

for low pressure ane = 
ballast unloader ae al 


ee | Be PRE af 


In the tight spots it’s a STAR 


There are many “‘tight spots’ on the modern molds, without special castings. And it will FOR33 YEARS, Star Motors 
submarine. In your product, there may be just ““fit’’ the job—for the same Star engineers, have provided acomplete 
one. But in that “‘tight spot,” a Star Electric who provide ‘‘packaged power” to control the line of standard as well 
Motor will do its part—and do it well. To begin periscopes and steering gears of the machines mes na a ap ng OP 
with, it will ‘‘fit’’ the spot. It will do so thanks of war, also provide ‘‘packaged power’’— is ear Po andecey 

, 2 h J : .P. Today they are pro- 
to Star's unique welding process, which adapts tailored to fit—for the products of peace. viding dependable power 
various H.P. requirements to various shapes Star Electric € Co., Bloomfield, N. J. for many applications. 
and sizes—-and does this without special Please write us about 


your requirements today. 
POWER PACKAGED As YOU NEED IT 


STAR MOTORS 
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For Longer Tip Life 
and Better Welds.. 























Be sure that the water 














Wren subjected to great heat, spot welding electrodes must 
be cooled adequately. Otherwise, they “mushroom” quickly. 
Not only does this necessitate frequent re-dressing (with 
attendant production delays) but it produces non-uniform welds. 


Water-cooling is recognized as a necessity throughout the 
welding industry. But it is equally important that the water- 


cooling method be correct. 


The diagram shows a Mallory replaceable spot welding tip 
fitted to a Mallory Ejector Type Water Cooled Holder... 
illustrates a water-cooling method that really cools. The 
replaceable tip is made with a standard taper and fits tightly 
into the holder. (In addition to tapered tips, Mallory also sup- 
plies tips with internal or external threads). Note that the 
water cooling channel runs through the shank virtually to the 
end of the tip. This assures cool electrodes because it gives 
water contact where the cooling is needed. The type of elec- 
trode varies with the machine and the work to be done. 


Use internal water cooling wherever possible. Properly cooled 

electrodes have a higher electrical conductivity and carry the 

welding current to the work efficiently. By ‘specifying water- 

cooled resistance welding electrodes of the right size, design 
: ‘ a 

and material for each job, you largely can eliminate “mush- 

rooming”, sticking and metallic pick-up. 


Technical suggestions on resistance welding electrodes—for 
both ferrous and non-ferrous metals—are yours for the asking. 
Write us today, and if you would like a copy of the Mallory 
Resistance Welding Data Book, just say so in your letter. 


P. R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 
Cable Address—PELMALLO 











MALLORY 


STANDARDIZED 


RESISTANCE WELDING 


ELECTRODES 





SPOT WELDING TIPS 
AND HOLDERS 


s 


Bi 


«piesa i ys 





FLASH, BUTT, PROJECTION 
WELDING DIES 
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WORTHINGTON 
SHEAVES 


ALWAYS 
. a, ; ity: “ says F a 
ON THE SHAF 


“EASY TO GET ON! EASY TO GET OFF!—YET 
ALWAYS TIGHT ON THE SHAFT” is a fact that 
can be proved by one demonstration of the QD Sheave 
principle. 

THE QD SHEAVE IS EASY TO INSTALL OR 
REMOVE because the QD patented design incorporates 
a split hub positioned on the shaft with a single cap 
screw. The rim is pulled up on a tapered fit with the 
hub by pull-up bolts. 

THE QD SHEAVE IS ALWAYS TIGHT ON THE 


, , 
1. SPLIT HUB for easy mounting or 
removal from the shaft. 


2. TAPERED FIT between split hub and 
rim for easy mounting or removal of rim 





from hub. 

3. PULL-UP BOLTS which pull the rim onto 
tapered split hub for tapered friction drive 
assembly and positive press fit on the shaft. 
@, taprep HOLES IN RIM for using pull- 


up bolts as jack screws to free the tapered 
friction fit when detaching the rim. 


MULTI-YDRIVE 


COMPLETE 


mt MULTI-V-DRIVES 


SHAFT because the pull-up bolts exert positive pressure 
on the tapered rim against the tapered split hub, pro- 
viding a metal to metal fit. 

Dealers everywhere are demonstrating to their oa 
customers the time-saving, labor-saving and 
material-saving advantages of the QD (Quick 

Detachable) SHEAVE. 


— — 
: ais / 
~ a 
\ _—— \ 


SHEAVES OR 
BELTS ONLY 


WORTHINGTON PUMP & MACHINERY CORPORATION - GENERAL OFFICES: HARRISON, N. J. 
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No “Clock Watcher” 


ainm te 


NICDR! 











can’t stop with the Whistle 


e@ THE “TIME-CLOCK” means nothing to the 
TURNER UNI-DRIVE Unit. Twelve, twenty-four, 
thirty-six hour shifts are mere routine for the 
UNI-DRIVE. 


Each unit operates independently of all others. It elimi- ™ 
nates pate cll pulleys and adjustments, counter shafts, 
ceiling vibration, belts to shift. The UNI-DRIVE provides 
high and low speeds on all equipment at a touch of the 
gear box. Increases production capacity 25% to 300%. 


Some Users of TURNER UNI-DRIVE 


Aberdeen Proving Buckeye Portable Tool Congoleum Nairn, International Oldsmobile Division, Sheffield Steel Corp. 
Ground Company Inc. Projector Co. General Motors SKF Industries a. 
American Brake Shoe & Cessna Aircraft Corp. Doehler Die Casting Co. Kohler Corp. Parker Appliance Co. Standard Steel Spring 

F. Co. Kellogg Champion Dishwashing Driver Harris Co. Lion Mfg. Co. Pennsylvania Railroad Co. 

Division, Southern Company Easy Washing May Hosiery Mills Perth Amboy Dry Sullivan Dry Dock Co. 

Wheel Division Chicago, Rock Island & Machine Corp. Missouri Pacific Dock Co. The Timken-Detroit 
Arnold Schwinn & Co. Pacific R. R. Co. Electric Auto-Lite Co. R. R. Co. Pomona Pump Co. Axle Co. 
Augusta Arsenal Chicago Screw Fostoria Screw Monsanto Chemical Proctor & Gamble Co. The Todd Company 
Automatic Sprinkler Co. Company Products Co. Co. Ranco, Incorp. Thos. A. Edison Co. 

of America Cincinnati Time Frankfort Arsenal The New York Air Republic Steel Toledo Scale Co. 
Bendix Aviation Corp. Recorder Company ‘Frisco Lines Brake Co. Corporation Truscon Steel Co. 
Bodine Electric Company Combustion Imperial Brass Mfg. Ohio Pattern and Revere Copper and Wagner Electric Co. 
Burgess Battery Corp. Engineering Co. Co. Fdry. Co. Brass, Inc. Wabash Railway Co. 


Screw Conveyor Corp. Western Cartridge Co. 
gee = ics 
THE TURNER UNI-DRIVE COMPANY 


(Sales Division: Turner Machinery Co. 


3416 Terrace St. Kansas City, Mo. 
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Where we 


started. 


Portable testing unit— 
Courtesy The Denison Engineering Co. 


In America’s ships, planes, and tanks .. . in 


American industry . . . Grafco Hydraulic Tube 


Couplings are serving dependably. 


VLGRAF 


COUPARNY 
Engéneccrs Engineers anc Manuffaclurers 
GrRar?co HyvDRAULIC Monfaclioons of 
8827 GRINNELL AVE * DETROIT 13, MICH. 
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Stepless Speed 

Adjustability and 
Speed Reduction in 
One Compact Unit 


Here is a new REEVEs Variable Speed 
Control unit, which consists of the widely 
preferred Reeves Variable Speed Trans- 
mission with built-in, helical-type speed 
reducer. 

An outstanding advantage of this mod- 
ern, highly efficient drive is that far less 
mounting space is needed to obtain the 
lower output speeds which formerly re- 
quired the use of auxiliary speed reducing 
equipment. 

The REEVEs Reducer-Type Transmission 
is built in two completely enclosed designs 
—horizontal and vertical. Either of these 
designs is available in many different horse 
power capacities and ranges of speed vari- 
ation, and may be mounted in almost any 
position on or near the driven machine. 
Either design may be equipped for indi- 
vidual motor drive by use of the REEVEs 
adjustable motor base, as shown in the 
installation at right. Any available motor 
can be accommodated. Speed shifting con- 
trols may. be handwheel, electric remote 
or completely automatic. Send for catalog 
ATR-432, giving complete information. 


“X-ray” view shows how pinion of reduction gears 
is mounted on variable speed shaft of Transmission, 
this shaft serving as input shaft for reducer unit. 


REEVES PULLEY COMPANY 


c OLUMSB u a . INDIANA VARIABLE SPEED TRANS- VARI-SPEED MOTOR PULLEY MOTODRIVE combines motor, 


MISSION for providing infinite, converts any standard constant speed varying mechanism and 
accurate speed flexibilityover speed motor to a variable reduction gears in a single unit. 
wide range, 2:1-16:1,To87h.p. speed drive. Insizesto15h.p. in sizes to 10 h.p. capacities. 


REEVES |7-# D CONTRO! 
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Wherever parts rotate, you’ve got a fight against friction. 
Whether it’s a spot requiring even running under heavy load 
... Or an application where smooth, high speed rotation to 
precision requirements is vital — you’ve got a job made to 
order for Orange Roller Bushings. 


A summary of applications in well-known equipment of 
all types, shows Orange Roller Bushings chosen by many 
“for high load-carrying capacity in small space” ... by 
as many others “for even, quiet running” ... and rated 
by all as giving “excellent service records” under every 
Operating condition. 


Orange Roller Bushings are available in a full range of sizes 
and types to meet practically all requirements. Consult our 
engineers on any bearing application. 


OCTOBER 14, 1943 


f= Mail Coupon for Engineering Datamm 
Orange Roller Bearing Co., Inc., am I 

Orange, N. J. | 

Please send me your Roller Bushing Data Book 


Company 


Address 
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Barth of an rdea 


The idea of knurling the points of hollow set screws so they would not shake 
loose was originated by our President, Mr. Hallowell, to meet a need in our 
own plant. 


One of our machinists had been having a great deal of trouble with set 
screws working loose on a machine, so every few days he had to tighten 
them up. This he mentioned to our President as he was passing through the 
shop and Mr. Hallowell, after some thought, suggested that he knurl the 
points of the screws and see what would happen. 


About a month later the machinist was able to report that since the points 
had been knurled those screws had never worked loose. 


We started production of the “Unbrako” Hollow Set Screws with Knurled 
Points shortly thereafter. Today, of course, they are in demand everywhere. 








Play safe by specifying and adopting the “UNBRAKO”’ 
Knurled Point Locking Screws for all requirements 


: REG. U. S. PAT. OFF. 
Over 40 Years in Business Self-Locking Hollow Set Screw 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 4 - BRANCHES: BOSTON - DETROIT - INDIANAPOLIS - CHICAGO - ST. LOUIS - SAN FRANCISCO 
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RIGIDITY 


Keeps Century Motors a-runnin’ 





under heavy shocks and 
vibrating loads 





Five features of Century design combine to assure freedom 
from distortion — freedom from noise — perfect alignment. 














The feet are cast 
as part of the 
motor frame with ma- 
chined mounting sur- 
faces providing for a 
firm attachment and 
alignment, essential 
when the motor is in- 
corporated as part of 
precision equipment. 









Rigid curved 
end-brackets 
are braced for per- 
manent alignment of 
bearings to maintain 
a concentric magnetic 
field, essential to uni- 
form characteristics 
and quiet operation. 





Heavily ribbed 
cast iron frame 
holds the stator lami- 
nations in place — 
they are locked under 
pressure — they can- 
not shift position — 
the air gap is main- 
tained. 





A machined 
bead with close 
tolerance on the end- 
bracket fits inside a 
similarly machined 
surface on the motor 
frame — this accu- 
rately and perma- 
nently aligns the 
bearings in relation 





The rigid steel 
shaft is larger in 
diameter through the 
rotor which prevents 
deflection — protects 
against bearing wear. 





to each other and to 
the motor frame. 

















‘Ts when a Century Motor is bolted 
toa machine or foundation, you can 
expect uniform and quiet operating 
characteristics to be maintained for 
continuous service, 3-shift operation. 











Your Century Application and Serv- 
ice Engineer will gladly tell you all of 
the advantages of Century Motors — 
help you select the correct Century 
Motor for practically any application, 
from fractional to 400 horsepower. 










CENTURY ELECTRIC CO. 
1806 Pine Street St. Louis, Missouri 


Offices and Stock Points in Principal Cities 














One of the Largest EXCLUSIVE Motor and Generator Manufacturers in the World 
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#| Clarktronic Regulators are Elec- 
tronic Devices designed to maintain 
and control the relation of speed, 
current or voltage to a basic oper- 
ation such as speed. 


@| Clarktronic Regulators provide 
performance that existing electric 
regulating devices cannot supply. 


4! A variety of applications, where 
extreme accuracy is needed, are 
possible. Used at present to control 





current vs Speed, other applications 
are to control speed, temperature, 
light output, voltage, and allied 


functions. 


@ Clarktronic Regulators are simple 
in construction, with a minimum of 
wearing parts, thus presenting no 
maintenance problem. They are 
practically instantaneous in re- 
sponse, and extremely accurate in 


performance. 


q@ For further information, please 


forward inquiries with complete ap- 


plication data, to the address below. 








BE CONTINUE To ROLL WITH CLARK CONTROL Pe 











1146 EAST 152*°ST. 





THE CLARK CONTROLLER CO. &) 










CLEVELAND, IO, OHIO 
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For all deep drawing press work 


REASONS WHY IT WILL PAY YOU TO 
EQUIP YOUR PUNCH PRESS WITH THE 


NEW IMPROVED DAYTON ROGERS 
UNIVERSAL PNEUMATIC DIE CUSHION 





OPERATION 
th. 1 
Blank 
and draw. 





| 











———— 33 — a 





OPERATION 
2 


Redraw with 
Reducing Ring. 

















1—This self-contained unit is quick- 
ly and easily installed on any 
punch press. 


2—Can be applied to advantage 
on dies already in use in place 
of springs or rubbers. 


3—Relieves excessive strain on 
metal draw, leaving normal 
strength on finished work. 


4—Adaptable to all deep drawing, 
compound blanking. forming 
and piercing work. 


5—Leader pin is full guided, die 
cushions rigidly mounted, elimi- 
nating pin pressure pad deflec- 
tion. 


6—Adaptable for all knock-out, 
ejector and die pressure pad 
actions. 


7—Practical and economical for 
long or short runs. 


8—Large pin pressure area possi- 
ble. (Use of all press bed open. 
ing). 


§$—Easily lubricated, centralized lu- 
brication system (from front of 
cushion). j 


\0—Leader pin runs in “Oilite” 
bearing and requires no other 
lubrication. 


1l—Moderately priced, accurately 
built, simple in design. 










OPERATION 
3 


Redraw with 
Reducing Ring. 











OPERATION 
4 
Redraw. 








OPERATION 
5 


Redraw 
and 
trim. 








Applicable to all types 
of dies and punch presses. 
Full details on request. 


OPERATION 
6 


Restrike 
and Finish 
to Size. 
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Performance has established leadership for 
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Minneapolis, Minn.; New York, N. Y.; Chicago, Ill. 















Engine Mount Bracket 


Toil Wheel Mast Hub 


This airplane is but a sym- 
bol of the planes, trucks, — 
transportation -and indus- 
trial equipment for which | 
Brake Shoe makes parts. 


Cylinder Barrel 


. oe 
_—_ 


Bomber Part 


Brakeblok Brake Lining 


t 


yy 
y 
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Turtle Back Strut 


F, P, G, Photo 


Bearing Block 


Propeller Hub 


Tail Skid Shoe 


Shaft for Aileron 





Control Stick 


N\ 


Compressor Crankshaft 


Com Bearing 


Consider these Questions about PARTS— 


What would closer tolerances in 
the parts you buy mean in your 
machine shop costs? 

How vital is grain in the forgings 
you buy? 

Is first price more important to 
you than finished price, when you 
consider the cost of a part? 


The reason we ask these questions is 
that our thinking starts at your end of 
the problem of buying parts for the prod- 
ucts you make, or parts for maintenance. 


We are not content merely to supply 
parts. Our Research and Engineering 
Departments are working right now 


with similar departments in many com- 
panies to improve materials and designs 
of the parts they are using. 


The problems they are working on, 
have to do with such factors as alloying 
irons and steels for special applications; 
improvements of bearing metals; grain 
flow in forgings; increased precision of 
casting; the relations of stress analysis to 
design. And many others of like nature. 


In some! cases they affect the size of 
parts, and {hence the amount of metal. 
In others, the question of sand or cen- 
trifugal castings versus forgings, or a dif- 
ferent alloy. 


Brake shoe is constantly enlarging 
its research and engineering facilities. 
Right now/an Experimental Foundry is 

| 


nearing completion and a Development 
Machine Shop is projected. 

If you have a special parts problem, or 
if you are especially concerned with the 
questions discussed above, write to R. B. 
Parker, American Brake Shoe Company, 
230 Park Avenue, New York 17, N. Y. 
and tell him what is on your mind. 


58 PLANTS SERVING INDUSTRY 
AND TRANSPORTATION 


. Detroit, Mich. 
New York City 


American Brakeblok Division . 
Ramapo Ajax Division 
American Manganese Steel 
Chicago Heights, Ill. 
Brake Shoe & Castings Div. . . New York City 
Kellogg Division N, Y. 
American Forge Division Chicago, Mil. 
Southern Wheel Division . . . New York City 
National Bearing Metals Corp. . . St. Louis, Mo. 


ENLIST YOUR DOLLARS FOR VICTORY * BUY MORE WAR BONDS TODAY 


| 
j 
| 
| 
} 
| 
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Practical suggestions from the field on how cutting oils and coolants are 
being used by midwest machine operators to lick tough wartime jobs. 





How Illinois shop doubled threading 
speed on 5-inch forged steel plugs. A 
shop in central Illinois wanted to step 
up its output of 5-inch forged steel 
plugs for a high-pressure oxygen tank. 
Operations were outside threading of 
the plug and inside tapping of two 
l-inch holes. At a spindle speed of 
50 r.p.m., using a geometric die head, 
trouble was experienced chasing a suit- 
able thread on the outside of the plug. 
By changing from sulfurized oil to 
Stanicool H.D., mixed one to five with 
water, and raising spindle speed to 
100 r.p.m., the rate of production was 
doubled with satisfactory threads even 
at the higher speed. 


Lengthened tool life 75%. Since adopt- 
ing Premier Cutting Oil No. 150 for 
all operations in making muzzles for 
30 caliber machine guns from 1020 
steel, a shop in southern Wisconsin 
reports that tool life was increased 
75%, and better visibility of opera- 
tions was secured. Premier is a highly 
sulfurized, transparent oil. 





Having rejection headaches? Perhaps 
this ¢ xperience of an lowa shop may be 
helpful. A spade tool was used to finish 
the cavity in 75 mm. explosive pro- 
jectiles (4150 steel) on lathes. The 
headaches encountered on this job in- 
cluded excessive chatter, poor finish, 
and frequent tool changes, with the 
many cutting oils that were tried. 
When Stanicut 155 CS was used, 
charter stopped and workmanship was 
readily approved by army inspectors. 
Then, too, this more efficient cutting 


“STANDARD OIL COMPANY (INDIANA) 
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oil stepped up tool life to eight to ten 
hours, thus making tool changes nec- 
essary only at the end of a shift. 


Three tips on better tapping jobs. A 
big automotive plant in Michigan re- 
ports that Stanicut 155 CS was the com- 
plete answer to three tapping problems: 
1. Stanicut cleared up trouble in get- 
ting proper finish on Nickel-Molybde- 
num steel in a nut tapper. Stanicut gave 
better thread, lower oil consumption, 
80% longer tap life; 2. On thread roll- 
ers, using the same steel, improved cool- 
ing was noted and die life was extended 
considerably; 3. On a tapper, there was 
trouble with thread tearing and short 
die life in tapping a 234 inch packing 
nut (same steel). Stanicut 155 CS 
helped produce a perfect thread and 
made tools last longer. 





As the going gets tougher .. . No 
doubt your plant by this time is 
meeting or beating original pro- 
duction quotas. The shake-down” 
period is over. But that only 
means that further increases in 
production are going to be more 
difficult to make. It will be harder 
to find places to cut corners—for 
example, to step up production 
on machines already crowded to 
capacity. 

That’s one place a Standard 
Cutting Oil Specialist can help 
you. A better cutting oil may re- 
duce time-taking tool changes, 
permit increased machine speeds, 
or produce better finishes—all 
contributing to more work with 
the least amount of change in 
your present production setup. 
Write or phone the nearest Stand- 
ard Oil Company (Indiana) of- 
fice, or 910 S. Michigan Avenue, 
Chicago 5, Ill., for the Engineer 
nearest you. In Nebraska, call any 
Standard Oil Company of Ne- 
braska office. 

















Machining time on rack cut in half. 
An Indianapolis plant had trouble 
machining a rack without tearing or 
scratching the metal. This stainless steel 
rack had 65 teeth, .040 inch deep, of 64 
pitch and 14 inch face. Good results 
with ordinary oils were obtained only 
when the machine worked at slowest 
feed. Better results were obtained when 
carbon tetrachloride was added, but it 
made the operators sick. Stanicut 309 
BCS was tried. Reports show it gave 
excellent results at faster speeds, cut 
the machining time in half, and had 
no ill effects on operators. 


5 of 9 steps in 
drawing steel 
shell cases 























Sticking licked in making 37 mm. 
steel shell cases. A manufacturer in 
Illinois reports that the cooperation of 
Standard Cutting Oil Specialists helped 
him lick a number of production prob- 
lems in connection with making 37 
mm. shell cases from SAE 1025 steel. 
On the first draw, for example, the use 
of Stanicool H.D., four or five to one, 
solved the problem of loading of dies 
and scratching. The same oil also pre- 
vented sticking in the heading opera- 
tion. 


How burrs were banished in stamping 
gears. The problems of a St. Louis shop 
were how to avoid burrs, get a straight 
wall, and get close pitch diameter in 
one Operation stamping steel instru- 
ment gears. The complete answer was 
found in Stanicut 126 BCS. It helped 
assure Clean, straight walls—pitch diam- 
eter true to .001 in.—long die life. 


TOOLS ARE WEAPONS..TREAT ’EM RIGHT 


| STANDARD! 
SERVICE 
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Help in your private war 
against rust 


@ RUST PREVENTION has taken the 
spotlight in many plants. The prac- 
tice of subcontracting has lengthened 
the time between manufacturing and 
assembling of parts— more time for 
rust to get in its dirty work. Few plants 
are without foreign shipments to be 
protected on the long haul from fac- 
tory to fighting front. 

Since long before Pearl Harbor, 
Standard Oil Engineers have been 
working with manufacturers on prob- 
lems of rust protection that these new 
requirements have raised. Your prob- 
lems may be similar to those they have 
already solved. Some typical examples 
are outlined here. You can get the 
same service these manufacturers did 
from our Engineer in your locality. 

Write any local Standard Oil Com- 
pany (Indiana) office, or 910 S. Michi- 
gan Ave., Chicago 5, Ill., for the Engi- 
neer nearest you. In Nebraska, write 
Standard Oil Company of Nebraska at 
Omaha 2. 

A Wisconsin company had secured ex- 
cellent results with Stanorust on parts 
in storage over a period of years. Then 


arose the question of foreign shipments 


of truck parts. These shipments en- 
counter all kinds of weather, mainly 
the kinds that encourage rust forma- 


tion on these highly finished parts 


STANDARD OIL COMPANY (INDIANA) 





salty air, high humidity, and widely 


varying temperatures. A Standard Oil 
Engineer recommended the grade of 
Stanorust for these severe conditions to 
be brushed on as shown above. At the 
last report, not one complaint of rust- 
ing had been received on parts pro- 
tected with Stanorust. 


A large mid-western tractor plant 
takes no chance of tractors rusting 
en route. Six rust preventives were 
given thorough tests for the job... salt 
bath treatment and all. Stanorust gave 
the best protection. That was a number 
of years ago. Since then, thousands of 
tractors have been given this treatment. 
Stanorust is sprayed on the inside of 
the gasoline tanks, brushed on valve 
rocker arms, and fed into the engine 





Oil is ammunition... Use it wisely 








a To protect cast iron pistons against 


rusting before assembling in engines 
a Minnesota manufacturer left nothing 
to chance. He called in a Standarx 
Lubrication Engineer. After analyzing 
the condition of storage and handling 
to be met, the Engineer recommende: 
the right grade of Stanorust and th 
simple method of application picture 

at left. It takes only a few seconds t 
roll the piston on the felt pad satu 
rated with Stanorust, which coats th 

pistons and also flows into the rin 

grooves. With Stanorust’s protectio: 

complaints on rusted pistons are un 
known. 





at the end of the run-in period. Even 
with open flat car deliveries, or on 
foreign shipments, where highly ma- 
chined parts are subjected to salt water 
corrosion and high humidity, Stanorust 
gives complete protection. 





Stanorust 
gives rust protection plus 
these advantages 


Many lubricating oils and petrola- 
tums give some measure of rust 
protection, but the right grade of 
Stanorust gives you complete pro- 
tection plus these cost-saving advan- 
tages: 

Easily Applied. Grades are available 
for spraying, swabbing, or dipping, 
and for hot or cold application. 


i eB tg 


No Waste. The wide choice of grades 
also makes it possible to apply the 
exact film needed to give protection 
without waste. 


rae ara 


Does Not Crack or Peel. Stanorust 
does not harden or form a paint-like 
film which may be damaged. 


a tBAth rn ata 


Easily Removed. Parts may be wiped 
clean with a gasoline- or kerosene- | 
soaked cloth. | 
Acts as a Lubricant. It is not neces- 
sary to remove Stanorust from parts. 
Light Color. Your product has more 
customer appeal; yet it is amply pro- 
tected with Stanorust. 
Non-injurious to Workers. No Un- 
pleasant Odor. 











STANDARD 
SERVICE 











RAM Uni Shell 


INTEGRAL HORSEPOWER 
MOTORS 


This is an R & M standard Open Type 


Here is the same standard motor, made 
W IT H 0 UT Polyphase Induction Motor without drip- W IT a drip- proof or splash-proof by the use 
+ a 


proof, splash- proof covers. of special covers. 








ive 
' On 


ma- 
rater All standard R & M Uni-Shell Motors can be quickly and utility of a user’s motor stock. Motors can also be sup- 
easily converted for splash-proof or drip-proof service plied in which the drip-proof, splash-proof constructions 
by merely putting on special covers, thus increasing the are provided inherently by the end-head castings. 


ONLY END HEADS CHANGE NEW Zc-SheGZ DEVELOPMENT MAKES ALL TYPES 
may hey ys ver vary wig | IN STANDARD LINE COMPLETELY INTERCHANGEABLE 


to head fit, identical for all 
motor types. 


rust 





R & M Uni-Shell Motors comprise the only complete line of motors in which all 
types in any one frame size are interchangeable and similar in appearance. Where 
any one type of Uni-Shell motor can be mounted, so can any other type. All have 
POLYPASE identical shell dimensions for any one frame size—head fit, bolt circle holes, 
mnoeTien Meron base, shaft size and conduit box mountings. 


Above and beyond the advantages of this revolutionary interchangeability are 
the notably longer life and smooth, trouble-free performance of R & M Uni-Shell 
Motors. These characteristics result from improvements in bearing quality and 
CAPACITOR START alignment, precision-balanced rotors, better insulation, cooler interior ventila- 
M54 tion and various other developments and refinements. The entire Uni-Shell line 
1-5 WP. is outstanding among integral horsepower motors. 

Whether you use motors as a part of your product, or only on the machines 
in your plant, the advantages of interchangeability and new motor efficiency 
are of real importance to you. Write for your copy of our new 20-page illustrated 
STANDARD D.C. booklet on R & M Uni-Shell Motors. 

MOTOR AND 


GENERATOR 


Mail Coupon FOR NEW 20-PAGE UNI-SHELL BOOKLET 


ROBBINS & MYERS, INC., Springfield, Ohio 


Gentlemen: Please send me your new 20-page booklet on Uni- 
Shell Motors. 


ee Oe eee eM ee ee Company 


MOTOR DIVISION, SPRINGFIELD, OHIO Street Address 








HOISTS & CRANES © MACHINE DRIVES * FANS * MOYNO PUMPS ¢ FOUNDED 1878 
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A rendezvous with the task force to be 
kept at dawn. A “‘flat top” hustling her 
brood of hornets to the appointed spot. 
She must not be late. The captain com- 
putes his speed, consults his log and 
orders the great ship under forced draft. 


Down in the bowels of the carrier, 
Wesche motors come alive. Their power 
coupled to blowers sends a torrent of 
air to step up combustion beneath the 














mighty boilers. The ship surges for- 


ward. She’ll keep her date, and on time. 


Power where power is needed, supplied 


by Wesche to Uncle Sam today, will be 


at your beck and call tomorrow when 


the sounds of war are stilled. Torque 
motors, ventilating motors and standard 
motors — we build them all and they’ll 
be better than ever when they return to 


the peacetime market. 


The B. A.WESCHE ELECTRIC CO. 


1626 Vine St. 


Cincinnati, Ohio 
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... Wherever 
Bearings Are Needed 


@ Bunting Bronze Bearing Service for both 
battle machines and factory machines is 
geared to the urgent needs of today. 


Designers for both war and peace find 
here the facilities and the experience to 
meet any bearing specification however 
unusual. 


# Bunting Bronze Standardized Bearings 
are available from stock in a wide range of 
sizes, completely machined and _ finished, 
ready for assembly in machine tools, elec- 
tric motors and all industrial equipment. 
Bunting Factory-Finished Precision Bear- 
ing Bronze Bars save 50°, of machin- 
ing time and 25% of purchased metal. 
Wiite for catalog. Ask your wholesaler. 
The Bunting Brass & Bronze 


Company, Toledo, Ohio. Ware- 
houses in Principal Cities. fj 1 
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it Part of a \ 


o JVEFER 


spindle head which 
drills 61 holes in the 
same time it takes to 
drill one hole. 






NEEDLE 
BEARINGS 







g REC onti-fric- 
tion bearing 
equipped spindle 
head mounted on 
machine used for 
drilling holes in su- 
percharger housing 
aircraft part. 



















Where precision in manufacture is the | 
key note—as it is in this Hoefer multiple 
spindle head and in the work it turns out 
—precision-made RBC 20th CENTURY 
Needle Bearings are the logical choice 
for anti-friction bearings of minimum 
overall dimensions and maximum carry- 
ing capacity. 

Users of these Hoefer equipped ma- 
chines are pushing for high production in 
drilling airplane and automotive parts 
or machining armament plates and the 
spindles turn almost continuously allow- 
ing little time for shutdowns. 






























Under these severe service conditions 
RBC Needle Bearings, with full comple- 
ments of rollers, are performing with ut- 
most efficiency, keeping spindles in 
correct alignment with a minimum of 
friction and wear. 












ROLLER BEARING CO. of AMERICA 





TRENTON....NEW JERSEY 
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SPECIFY THE Monitor 
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This graph shows the performance of the Moni- 
tor Compensated Overload Relay at —2°F and 
at -+- 136.4°F. Note that at 600% motor rating, 
tripping time varies only a few seconds. That’s 


REAL overload protection. 
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ITY . 
AVAILAB! 4 trem ook Oe oo _110 to 350 SEE YOUR MONITOR FIELD ENGINEER OR 
Can be os able for Jtion units WRITE FOR SHIPPING INFORMATION, 
0 






TECHNICAL AND INSTALLATION DATA. 





TheMonitorControllerCompany 


GAY, ee aRD & FREDERICK STS. BALTIMORE-2, MARYLAND 
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because Completeness of Line 


allows them Sflubild in Design! 


Class 9001 Type LO push buttons, Type MO selector switches and Type PO pilot lights are is 

individual, flush mounting heavy duty units. Because of their gasketed, drip-tight construc- “s 

tion, they can be mounted in practically any location the designer chooses for most con- " 

venient and efficient operation. a 
Buttons, switches, and pilot lights have interchangeable mounting facilities and dimen- 

sions. Units are available for mounting on close centers, either in vertical or horizontal * 

rows. Contact arrangements, nameplate markings or other special features can be furnished i 


to meet virtually all machine tool control requirements. 











SPINDLE 
Start & 
——== q 


PUSH BUTTONS are single circuit, double circuit, three point 
or double pole. Large, one inch diameter buttons afford ease of 
operation and proper ‘“‘feel.’’ Mushroom caps are provided for 
gloved hand operation. Lockout attachments are also available 
. SELECTOR SWITCHES can be furnished in six different 
arrangements of single pole, double throw or double pole, 
single throw contacts. Also available are ‘‘double’’ selector 
switches with two units in tandem using a common operating 
knob. . . PILOT LIGHTS of several colors are available for 
various A.C. and D.C. voltages. 
These flush mounting Types LO, MO and PO units can be 
adjusted to fit various thicknesses of flush plates or castings— 


from 1%’ to 1%". Contacts are double break, silver to silver. 


@ Square D also offers rugged cast 
iron enclosures for 3, 6, 9, 12 and 
16 heavy duty control units. Each 
can be furnished as an assembled 
station—or as an enclosure only, in 
which the manufacturer can fit units 
from stock. Closing plate assemblies 
are provided for unused openings. 


ELECTRICAL EQUIPMENT KOLLSMAN AIRCRAFT INSTRUMENTS 


SQUARE J) COMPANY 


DETROIT MILWAUKEE 


LOS ANGELES 
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This Hose Line is cor- 
rectly connected up for 
ideal service. Note po- 
sition of the coupling 
ends, the PO Valve, 
grooved hose nipple, 
and the “Neverslip” 
hose clamps. 

























* Truly the coupling that pleases everybody, the 

famous Bowes Coupling is universally preferred 
for use on compressed air lines. Tough, durable 
Valve and thoroughly corrosion-proof, these quick-acting 
hose couplings are also used on hose lines for gas, 
water, oils and other liquids. 


yo ‘ Bowes Couplings are absolutely tight under all pres- 
i é sures from 10 lbs. up. Mechanically locked, they can- 
OM not be disconnected accidentally. Yet they can be 
detached or connected at will—a simple push and 
quarter twist connects, while a slight pull on locking 
HF 


sleeve, with a quarter turn, permits instant separation. 


Available in six styles and in many sizes, some of 
Neverslip Hose Clamps 
which are made in steel as well as brass. For com- 
plete information on Bowes Couplings and other 


Cleco hose fittings and sundries write for Bulletin78A. 


BUY U. S. WAR BONDS AND STAMPS 





vt 
Neverslip Cleco Steel 
Hose Clamp Hose Nipple 






THE CLEVELAND | dy he Oy TOOL CO. | 


3781 EAST 77th ST. Branch Offices ir Al! ipal Citie CLEVELAND, OH/O 
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Around-the-Clock OFFENSIVE in connecticut! 


ammunition. In the rudder assembly of a bomber, or 


Whether in Connecticut, Kansas or California the 
machines of industry are waging an all-out, ceaseless 
war against TIME. They’re battering every elusive 
hour into complete subjection ... getting the utmost 
out of every minute’s production. Many of these 
machines never slow down. Their “time” isn’t divided 


into shifts and days... it’s the job that counts! 


Ball Bearings keep these machines off the casualty 
lists. Ball Bearings provide the high-speed efficiencies, 
the positive freedom from friction and maintenance 
trouble that assures their steady production-march. 


Here, as on the battlefronts, Ball Bearings are literally 
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on the spindle of a high-speed grinder . . . they can’t 


fail! The Fafnir Bearing Company, New Britain, Conn. 


\ \ 


FAFNIR 


BALL BEARINGS 
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.. When you use Celtte Filter Aids 


' : , cients CELITE HAS THESE 
It’s the new, simple method of continuous oil clarification 8 BIG ADVANTAGES: 


J-M Filtration Engineers have perfected a simple, low- + 2 Ge BY UO De Cay SURES eRe 
pressure or vacuum filter. 


cost way to rid cutting oil of not only the solid cuttings 7 ae 
but also of the tiny, colloidally fine particles that ordinarily cuties; Aysen:orggggamalaalaaal 
slip through filter screens and cause so much damage in t dali teak tlie ceibbieetty ‘medited tee 
high-speed cutting. This new development will enable tool changing and sharpening. 
, ree ; ; : : . Safeguards close precision tooling by 
you to keep cutting oil as clean as new ... . indefinitely. aint aadaie coy Giana ned 
— ” ‘ ‘ - , better surface finishes. 

Celite Filter Aids are immediately avajlable from 20 : illadiaimnatelibasin, 
key points in the United States. Get the full details today ein ae eth ements weet te 
on this new, better way to clarify cutting oils and indus- discarded. 

. . , . . .D t luble additives con- 
trial lubricants. Send for complimentary Celite folder a 
FA-23A., Also samples and prices. Johns-Manville, 22 E. . Reduces danger of dermatitis. 


40th Street, New York 16, N. Y. 
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TO GET NEW BEARINGS SOONER... 


Make Those You Have 
Last LONGER! 


ALL BEARINGS were essential 
parts of Allied tanks... planes 

.. vehicles ... that blitzed Sicily ... 
North Africa...the Solomons. 
Modern armies need ball bearings 
by the billion ... and so do modern 
industries. Military services must 
have first call on new bearings... 





so when you lengthen the life of 
your present BCA Ball Bearings you 
help safeguard your own produc- 
tion. That means you help to 
shorten the war...help to speed 
the day when you can once more 
get all the BCA Ball! Bearings you 
want... whenever you want them. 


BEARINGS COMPANY OF AMERICA, LANCASTER, PENNA. 


RADIAL +» ANGULAR CONTACT + THRUST 


BALL BEARINGS 
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Proper Lubrication 
Lengthens Bearing Life 


1. Choose lubricant carefully. Ball 
bearings can be lubricated either by 
grease or oil. The oils and greases 
must be neutral mineral lubricants 
and be free from solid substances of 
any kind. They must not have a 
tendency to separate or to thicken 
and harden. 


2. Avoid over-lubrication. When 
using grease, it is not advisable to 
have the housing more than one-half 
to two-thirds full. Loading a bearing 
housing with too much grease is a 
common cause for overheating; this 
is especially true in applications 
where the speed is in the upper range. 


neat Bearings Right! 
They're in the Fight! 































No “chicken-necked’ SOCKET SCREW 





can survive this Twist... 

























This 16-point “Quality-Control” 
protects P-K Socket Screw Users 


1—Chemical Analysis. 2—Tensile Strength. 
3—Ductility. 4-Torsional Strength. 5—Ability 
to take Shock Loads under Tension. 6—Resist- 
ance to Shock Loads under Shear. 7—Hard- 
ness. In addition, there is a rigid inspection of 
these essentials: 8—-Head Diameter. 9—Head 
Height. 10—Concentricity of Head to Body. 
11—Socket Shape. 12—Socket Size. 13—Socket 
Depth. 14—Centricality of Socket. 15—Class 3 
Fit Threads. 16—Clean Starting Threads. 








PARKER-KALON 
SOCKET SCREWS 
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Luality Coritiotlcd 





Brutal overloads applied in Torque Test 
make sure P-K Socket Screws will more 
than meet setting-up stresses... 


To make sure you get no “chicken-necks” among 
Parker-Kalon Socket Screws, thorough tests are made in 
the P-K Laboratory with this steel-muscled twister that 
develops torsional stresses far beyond normal. For 
example, a P-K 144”-20 (N.F.) Cap Screw must withstand 
a 2200 inch-pound minimum load. These tests make sure 
that any P-K Socket Screw can be set up as tight as 
required without danger of the head twisting off. 

The torque test is only one of 16 check-ups made to 
assure the unfailing performance of P-K Cold-forged 
Socket Screws. 
eliminates the “doubtful Screws” — screws that look all 
right, but some of which fail to work right. Socket Screw 
users need this protection today more than ever. Specify 
*“Parker-Kalon” next time you order. .. it costs no more. 


Parker-Kalon Corp., 194-196 Varick St., New York 14. 


This rigid routine of quality control 
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@ The rubber V-belts shown above were condemned as unfit 
over four years ago... yet they are running in good condi- 
tion today! What's the answer? 


This manufacturer had belt-stretch trouble from the moment 
he installed this big 12 x 11 air compressor. Monthly belt adjust- 
ments were necessary. No belts lasted over a year. 


In ‘39, instead of buying a new set of belts, he installed an 
American Econ-o-matic Drive ... putting on the same old 
set of “condemned” belts. This same old set of belts has been 
driving the compressor ever since without a bit of attention! 
No more monthly belt take-ups needed. No more shutdowns 
due to maintenance. With a drive investment of $51.70, this 
manufacturer has already saved over $400 in belt costs alone! 


Send for this new 


Econ-o-matic Handbook 


It gives you complete drive data, 
solves drive maintenance prob- 
lems and shows how to select 
the right drive for your purpose. 
Write now. 


WISSAHICKON AVE., PHILADELPHIA, PA. 
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NOTE AUTOMATIC CONTROL 
OF BELT TENSION 





The load governs belt tension with an 
American Econ-o-matic Drive ! 


Here is the heart of the Econ-o-matic Drive—the American 
Econ-o-matic Motor Base. It automatically and fnstantly 
matches belt tension to each variation in the load on the 
motor. When load is heavy, belt is automatically tightened. 
When load is light, belt is automatically loosened. There's 
never more tension on the belt than the load requires. No 
slide rails or idlers to adjust! Whether Short-Center Flat- 
belt or V-belt type—American Econ-o-matic Drives give 
you these advantages: 


® Longer life for belts and bearings 
® No belt slip—no lost R.P.M. 

® Maintenance man-hours greatly reduced 
® Smooth, cushioned starting 

®@ Increased machine output 

® Substantial power savings 


Navy “E”’ for excellence 
awarded Feb. 12, 1942. 





~~ Continuous 





with VEELOS...f 


Veelos is the drive for the continuous grind of ’round-the-clock production 
.-+ for Veelos link construction permits quick adjustment and readjust- 
ment. Long shut-downs of machines ... upset production schedules... are 


avoided. Where equipment must be kept moving, drive with Veelos! 


VEELOS PROVIDES SIMPLEST . . . SPEEDIEST 
READJUSTMENT OF ANY V-BELT! 


When the belt of your trousers needs to 
be tightened or loosened, you simply take 
it in or let it out a notch. The readjust- 
ment of Veelos is as simple and practi- 
cal as that! You lengthen or shorten 
Veelos simply by adding or removing 
links. Tension is easily maintained to 
end slippage without the need to move 


motors or install new belts. 


The link’s out! The belt’s shorter! 
That's really all there is to Veelos 
readjustment. 


FREE ! compute, new om : 
VEELOS PRODUCTION MANUAL f ‘ 
This free manual —“Drive Production A 
Higher with Veelos V-Belt” —gives com- ff 





plete instructions on use, length table, 
engineering data, detailed description 
of Veelos link construction. Shows how 


to measure, couple, uncouple any size 
of Veelos. Write today for your copy - 
of this valuable reference. 
@ 


Veelos is made in all standard sizes (34, A, B, C, D, E) 
. «« fits all standard V-belt grooves 


MANHEIM MANUFACTURING & BELTING CO. 
MANHEIM, PENNSYLVANIA 
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STEEL BASES 


... For ALL of These W. F. and John Barnes Machine re fag 


Any machine tool that carries the nameplate, utilized to fabricate these bases—assuring quality 
WiF. and John Barnes, is recognized by industry matched with quality. 

as @ top grade, quality product—throughout. YOUR machine base requirements—or any part or 
The fact that W. F. and John Barnes machines are product that may be practically fabricated from 
Mounted on bases of welded steel plate construc- steel plate—will be supplied with the same ex- 
ic has, therefore, an especial significance . . . acting workmanship. Blueprints will be figured 
me facilities of The R. C. Mahon Company are promptly. 
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Lessons From The War 


From our wartime experience we 
can say this: When peace comes, 
Americans will enjoy the comfort 
and convenience of many strange 
new devices which are today de- 
voted to military purposes. They 
will not only extend our span of 
life but also make it pleasanter in 
many ways. The 4-plant facilities 
of The Weatherhead Company are 
prepared to help you build these 
peacetime products just as we've 
helped to build America’s cars 
and planes and refrigerators in 
the past. We offer you better de- 
signing than ever, much lowered 
production costs and a highly 


efficient service organization. 


Look Ahead with 
Weatherhead 


THE WEATHERHEAD CO., CLEVELAND, OHIO 
Manufacturers of vital parts for the automotive, 
aviation, refrigeration and other key industries. 


Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada—St. Thomas, Ontario 


SPECIAL BOLTS, NUTS AND STUDS 


RITCO’s metal-working experience of over 100 
years is at your service in the production of spe- 
cial Bolts, Nuts and Studs—accurately made to 
your specifications in steel, brass or alloys. Bolts, 
sizes up to 2 in. diameter. Nuts, up to 334 in. 
RITCO assures precise, clean threads and uniform 


strength. 


Let us know your requirements 


Remember RITCO for 


SPECIAL BOLTS, NUTS & STUDS 
DROP FORGING & DIE SINKING 
SCREW MACHINE PRODUCTS 
HEAT TREATING 
SPRAYED METAL SERVICE 
PARKERIZING 


Esti notes gladly submitted. Send samples or blueprints. 
Catclog on Request. 


RHODE ISLAND 
TOOL COMPANY 


148 West River St., Providence, Rhode Island 
Serung Pmerican Tndustry Since (S34 


ITC 
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SIX NUTS THAT BRIDLE 
A THOUSAND HORSEPOWER 


i is the business end of a 


powerful Diesel engine. 


Well over a thousand horse- 
power spins through that coup- 
ling — through those six studs. 


To connect that coupling, old- 
style lock fastenings wouldn’t 
do. They couldn’t both lock and 
be tightened to spread the load 
evenly. So studs failed. 


The solution shows in the photo 


— Elastic Stop Nuts. 
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With these fastenings, uniform 
pressure was obtained as well as 
complete security against nuts 
working loose. 


In the peacetime production to 
come, equally puzzling prob- 


LOCKED on bolt SEALED at 
the action 4 top to protect 
of “ardened working threads 
cellulose collar” . from corrosion 


HOLDS nut 


thread against FITS any stand- 


bolt thread ard bolt. Made 


= in all sizes 
— prevents — . lege 
. axial play s =$55 ond types 


lems will plague manufacturers. 


And we are prepared to help. 
Our engineers who today are 
solving war production prob- 
lems will be ready to share their 
wide experience with you. 


Whenever you have a fastening 
job let us know. Our men will 
work with you on it and recom- 
mend the correct Elastic Stop 
Nut to produce a better product 
or to facilitate its manufacture. 


ELASTIC STOP NUTS 
Loch just to make things last 


Exastic Stop Nut CORPORATION OF AMERICA, UNION, NEW JERSEY 












GAIN TIME 


ship early in day ! 








THE CARLYLE JOHNSON MACHINE CO. MANCHESTER CONN 


THE NEW 


“MAXITORQ” 

IS IDEAL FOR 

MACHINE TOOL 
APPLICATIONS 
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reach the consignee? 





F course, AIR EXPRESS is by far the fastest form of 

delivery — direct by air or by rapid air-rail service 
between thousands of points in the United States and 
foreign countries. Yet precious time is often lost through 
the old pre-war habit of accumulating shipments for pick- 
up at the end of the day. 


So to gain time— to avoid heavy, peak-hour traffic that 
may delay your shipment — ship as early in the day as 
possible, so we'll be able to utilize the cargo capacity of 
all scheduled flights. This 3-mile-a-minute service is avail- 
able direct to more than 350 U.S. cities and to scores 


of foreign countries. 


AIR EXPRESS RATES REDUCED 


\s a result of the great volume of Air Express traffic created 
by wartime demands and the increased efficiency developed 
to satisfy these demands...Air Express rates within the 
United States have been substantially reduced, in some 
instances as much as 12'2°%, depending on the weight of 
the shipment and the distance it moves. Consequently, 
shippers nationwide are naw saving an average of 102% 
on air cargo costs. 

NOTE TO SHIPPERS: Ship Early —as soon as shipment is 
ready — to assure fastest delivery. Pack Compactly — to 
conserve valuable space. ASK for our new 1943-44 
CALENDAR-BLOTTER. Write Dept. PR-12, Railway Express 
Agency, 230 Park Avenue, New York 17, N. Y. 


ZSS 


Gers there FIRST 












Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION 


Representing the AIRLINES of the United States 


Mr. Brown: W hen’! this order 


Expressman: Let’s see. It’s not 
ten yet. About five this after- 
noon. Same day delivery 800 
miles away is easy. W hen you 
ship early by AIR EXPRESS. 


“MAXITORQ” FLOATING TYPE MULTI-DISC CLUTCHES are 
recommended for power transmission applications where smooth 
engagement, quietness, cool running without drag and quick 
positive disengagement are required, They are especially adapt 
able to machine tool use and other types of industrial machin. 
ery where the ultimate in clutch action is of paramount 
importance. 


aN Features include 
ba floating discs 


which assure mini- 


Send at once for 
dimension sheets 
and specifications j 








mum drag, easy 
manual assembly 
and quick easy 
adjustment. They 
are compact, sim- 
ple and require 
minimum _ atten- 
tion. Made in 
capacities from 
Vp HP to 5 HP at 
100 =R.P.M. in 
single, double 
and cut-off coup- 
ling types. 


Doubl 
WRITE FOR MULTI DISC CLUTCH CATALOG NO. 102 
OR CONSULT SWEET’S OR THOMAS’ REG. 








COOLANT PUMP 


This forms a simple installation in 
connection with a deep reservoir 
which is frequently below floor level. The 
integral mounting flange is easily bolted 
to the reservoir cover or bedplate. This 
model has all the advantages of the 
Gusher line: not injured by grit; no pack- 
ing glands; no metal-to-metal contacts, 
and other outstanding features. Available 
in 2 lengths (from flange to bottom of 
pump) 2554” and 1954”. Equipped with 
> h.p. motor for continuous duty — % 
h.p. for extra heavy duty. 






Write for data and specifications 


THE RUTHMAN MACHINERY CO. 


| 1809 READING ROAD 


CINCINNATI, OHIO 
Largest Exclusive Builders of Coolant Pumps 
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Only two things count in any spring, — the 
power and the distance in range of its live 
spring action. 

All of your bolted assemblies will loosen 
in a short time unless you use a spring 
washer to compensate for bolt stretch and 
for the inevitable wear and abrasion of all 
parts of the assembly. 

Though the heat treated bolt may stretch 
only a little, all other parts will loosen be- 
cause of the lapping of metal on metal, 
burrs and flares, and the pulverizing of 
paint, scale and rust. 

If you want your assemblies to stay tight 
longer you must use a big powerful spring 
washer. There is no substitute as economi- 
cal. A short range multi-toothed washer has 


ele 





Note the long range of live spring action. The nut never 
turned, but parts wore or stretched. The assembly would 
have loosened except for the wide range of a Kontlink. 


ina spring u asher? 









































far less power and range of spring action. 
A fixed nut has none. And even if the nut 
never budges on its bolt, the other parts of 
almost all vibrating assemblies loosen in- 
evitably. 

Kantlinks—the big live widely expand- 
ing spring washers—keep on expanding 
and compensating for whatever wear oc- 
curs. Kantlinks hold bolted parts tight 
longer than any other device made. 

Let us send you samples,—send details 
of your application; test and compare them 
on the same job with any type of nut, or 
with any other type of washer. Kantlinks 
can't lose a real test. Try them for efficiency, 
economy and real safety. 

Write today for a descriptive folder. 


THE NATIONAL LOCK WASHER COMPANY 
NEWARK, N. J., U. S. A. 


KANT TINK 


the long-range Spring Washer 





Our Kantlink Spring Washers conform to Ordnance Standard Specification BECX 1-2-3, 
and Army-Navy Aeronautical Standard AN 935, and U. S. Navy drawing 12-Z-22. 
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Yes, these screws save 
Time and Space! 


No matter how close to a cor- 
ner or flange you put Mac-it 
hexagon socket screws, there’s 
© plenty of room to drive them. 
This feature saves space. 


SAVE SPACE * * * 

Mac-its are heat-treated to 
give far greater strength than 
plain steel screws. With that 
extra holding power, you may 
0°:06°::0 be able to use fewer screws— 
save drilling and tapping time. 
SAVE TIME ~ * . 

Production tie-ups because of 
broken screws are not neces- 






































sary evils. Chances are that | OTHER MAC-IT PRODUCTS INCLUDE: 
Socket head and hexagon head cap screws, stripper 


standard Mac-its will solve belts, hollow and square head set screws, hexagon 
the problem. socket pipe plugs. 


Strong, Carlisle and Hammond Company 
Cleveland ° Ohio 




















@ One of the many uses of Western Felt is 
preventing the transmission of destructive vibra- 
tions to delicate machinery. 


Cut to closely held dimensions in practically 
any shape or size, sheets, shapes and parts of 
Western Felt do not ravel, fray or lose shape. 
Their resiliency, flexibility, compressibility, re- 
sistance to heat and sound and other properies, 
have resulted in its being specified as an alter- 
nate for scarce rubber and cork. ..so success- 
fully in many instances, that it will be retained. 


Felt is so amazingly versatile that you may be 
overlooking a valuable application. Ask Western 


en e to stat fically what it will do for s ill- 

Sadek a id Lc wo trget mnt completly eased co STE 
ET the larges', ur cam problem 

WESTERN FELT WORKS : | ing plant in the mid-west handle You co ee of 





th 
4029-4117 Ogden Ave. - Chicago 23, Illinois { drum, face, groove OF © pee 


All sizes © : 
Branch Oftices in All Principal Cities r in quanti 


coms cut to orde 
thousand. Send spec . 
tation on your requirements. 


ties of one © 


ifications OF blueprints for @ 


ESTERN 
Ra intone atl Ae KUX MACHINE COMPANY 
of Hair, Wool and Jute Felts 3930-44 W. HARRISON, ST. : CHICAGO ILL. 
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Which of these 


GATES V-Be 


Best Fits YOUR Needs? 


— Steel Cable seis? 
i Rayon Cord Belts? 


ay Cotton Cord Belts? 
— Static Reducing zeits? 


— Belts of 


Snectat Synthetic Rubber? 
Done Your Gates Field Engineer — re Yill TELL You! 


CHICAGO, ILL. 


549 West WasHington 
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Whenever a drive in your plant gives you 
even the slightest trouble, it is a good plan 
to phone the Gates Field Engineer. He is a 
specialist who makes a business of improving 
drive operation. 





For example, it quite frequently happens 
that one or more drives in a plant will wear 
out belts faster than seems warranted. In 
most cases a slight correction in groove angle, 
an adjustment in tension or, at most, a minor 
change in drive design will correct the diffi- 
culty and save money not only in belt wear 
but also in increased efficiency of the ma- 
chine. 


At times, however, the service conditions 
are such that a V-belt of special construc- 
tion can most profitably be used. Your Gates 
Field Engineer will know—and he can sup- 
ply a Gates V-belt that is precisely engi- 


neered to meet the unusual conditions. 


The Gates V-belt of special synthetic 
rubber is a case in point. During the 
past five years, Gates has supplied in- 
dustry with thousands upon thousands 
of these belts. Under severe conditions 
of heat and oil, the Gates special syn- 
thetic belt actually outwears any natural 

rubber belt by as much as 230%. 

In your particular application, V-belts 
whose tension members are composed of flex- 
ible steel cables—or of rayon cords—may 
prove to be the most efficient and econom- 
ical. Static-reducing V-belts may best fit 
your special need. 


In any case, the wisest move you can 
make is to phone the Gates Field Engineer. 
He is thoroughly competent to analyze any 
drive problem. He is completely informed on 
on the nature and advantages of every type 
of belt. He will always recommend the prac- 
tice that will be most efficient and econom- 
ical for you. 


THE GATES RUBBER COMPANY 


Engineering Offices and Stocks in All Large Industrial Centers 


NEW YORK CITY 


215-219 Fourth Avenue 


DALLAS, TEXAS 
2213 Griffin Street 


1943 


ATLANTA, GA. 


738 C GS National Bank Building 


PORTLAND, ORE. 


333 N. W Sth Avenue 


LOS ANGELES, CAL. 


2240 East Washington Boulevard 


SAN FRANCISCO, CAL. 


1090 Bryant Street 





DENVER, COLO. 


999 South Broadway 


eee om tars” 
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War rages internally in all machinery; war against the integrity and 
durability of your products. .. Disruptive versus cohesive forces, 

the strains that wrench things apart vs. the frictions that hold them 
together. “ALLENS” tip the scales on the side of SOLIDARITY to keep 
intact your mechanical structures and assemblies. These hollow 
screws have the HOLDING-POWER to decide this war in your: favor. 


Get them through your Industrial Distributor — 
the Master Expediter of orders. 














MAINTAIN PRODUCTION VOLUME as originally 
orga . -- In light and heavy duty assemblies, 
THE WATERBURY STEEL BALL CO. INC. where unfailing stamina is required — rely on 
ee || ABBOTT BEARING BALLS. 
U.S. A. | Estimates of delivery gladly given. 


MAIN OFFICE: POUGHKEEPSIE, N. Y. 
THE ABBOTT BALL COMPANY HARTFORD, CONN. U.S.A. 
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$1,000 Saved On : : 
Original Installation 
Costs—When A Morse 
Silent Chain Drive 
Was Selected For This 


S 


i 


ILENT CHAINS 


High Speed (3600 RPM) 
Power Transmission Job 


—Continuous 18 Hour 





Per Day Service For 3 
Months Demonstrates 
Replacement Savings, 


Many Morse Merits To 


Skeptical Plant a 


Operators 


FROM A LETTER RECEIVED BY MORSE, referring to 
the Hammermill drive above ... “This Morse 
Chain Drive saved us about $1,000.00 in original 
cost—the cost of two out-bearing extensious and 
machinist’s labor cost of installing them. Further, 
from our experience to this writing after about 3 
months’ continuous 18 hour per day operation, we 
feel certain it will also save the cost of periodical 
replacement of 33 other type drives. 

“We have not yet had the opportunity to make a 
check on comparative power expense but all indi- 


cations point toward more economical power 
transmission, 


ROLLER CHAINS 


om 


COMPANY 


“Frankly, we at first were skeptical as to the prac- 
ticability of a chain drive for high speed transmis- 
sion (3600 RPM) but 3 months’ use of Morse Chain 
Drive for this purpose has eliminated any doubt 
in this connection. 


“Thank you for the time and patience you have 
given toward helping us work out the problem 
we had here’ 


For Post War Planners: Near you, there’s a Morse 
man who will be glad to discuss power trans- 
mission problems with you—to help you plan 
better, more efficient power drive equipment. 


FLEXIBLE COUPLINGS 


wal 


Chur. Hes 


DIVISION BORG-WARNER CORP. 
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BEFORE 


bolt engages locking section of the nut 


Member 


Relaxed 


One-piece, all-metal construction gives 
Boots Self-Locking Nuts these distinct 
advantages over all other nuts: greater 
re-usability in maintenance; proof 
against corrosive action of oil, water 


VIBRATION-PROOF NUTS 


and chemicals; fesistance to high tem 


peratures. Boots) Nuts meet all specif- 


cations of govetnment aviation agen 
cies in an industry where loose fasten 
ings will not be tolerated. 





There's a BOOTS NUT for every application | 


¢ 7 | ‘ 
" » : | 
i? be 4 ; 
¢ j Co 7 
_ eet page 


BOOTS AIRCRAFT NUT CORPORATION 
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Strengthen your product? 
Make it lighter? 
Relieve your bottlenecks? =) 










Save you $ and worry? 






Strengthen your Post War Position 





What can controlled press operations do for you? 





Pioneering on the forefront of press developments, Presteel 
has the experience and wish to plan ahead with you. 





Sales Representatives in Principal Cities 


WORCESTER PRESSED STEEL CO. 


97 Barber Avenue Worcester, Mass. 


GENERAL OFFICES, NEW CANAAN, CONNECTICUT , IN tae 
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“KNOW-HOW: 
of GUN 
MANUFACTURE 


.. available as reprints 


gor 





from 


VesidalacliMiatelastialis 


ARMAMENT SECTIONS 







@ Requests are still being re- 
ceived for the $1 volume on 
“Gun Manufacture”. SORRY, 
BUT THIS IS NOW OUT OF 
PRINT. We do, however, have 
a limited supply of most of the 
Armament Sections from which 
the gun book was compiled. 
Check the list below and send 
for any sections you may want. 
Please include stamps, check or 
money order with your request. 





THE FOLLOWING SUBJECTS 
ARE AVAILABLE 


@ Arc Welded Gun Carrtages 
© Aircraft Bomb Fuzes 
Big Forging for Tank Gun 
© Machine Work on Trench Mor- 


tars 

® Bore Operations on Medium Cal- 
iber Guns 

© Cartridge Links for Machine 
Guns 

Flush Rivets for Speedy Air- 

planes 

@ How G. E. Makes Pack Howitz- 
ers 

@ From Motor Cars to Machine 
Guns 


© Welding Plays Top Role in A.A. 
Gun Recoils 
@ Boys Gun Operations 











PRICE 1 5 EACH 


Supply is Limited 


AMERICAN 
MACHINIST 


330 W. 42 St., New York, N.Y 





























































SPEED, FLEXIBILITY AND EASE OF CONTROL, usually confined to small knee-type machines, characterize 
this Planer Type Milling Machine manufactured by the G. A. Gray Company. Type NCS 
Needle Bearings and Roller Thrust Bearings are combined in an application on the spiral pinion 
mounting, as illustrated in the cross-section drawing. Because this pinion drives the heavy work 
and work table, and because torsional stiffness is a prime requisite, it is necessary to keep the 
pinion diameter small and the shaft diameter as large as possible. 


UNUSUAL EASE IN SHIFTING, as well as quietness 
and long life under heavy service, are a few of 
the virtues of this Helical Gear Transmission 
manufactured by the Clark Equipment Com- 
pany. The illustration shows the application 
of the high load capacity Type LN Needle 
Rollers on the mainshaft constant mesh gears, 
which contribute materially to the exceptional 
efficiency of this transmission. All types of 
Needle Rollers are included in the complete 
Torrington line. Our engineering department 
will be glad to make recommendations on the 
selection of the right type for your needs. 


LIFTING TWO-AND-A-HALF TON LOADS is the job 
of the Standard Fork Truck illustrated here. 
Built by the Automatic Transportation Com- 
pany, Type NCS Needle Bearings were 
selected for the sprockets at the top and 
bottom of the chain hoist which raises the 
telescopic uprights. Type NCS Needle Bear- 
ings with their high load capacity, ease of 
efficient lubrication and low friction coefficient 
are ideal for such heavy-duty applications. 





SPEED FOR WARTIME PRODUCTION has been the 
result of increased output of machine tools 
such as this Four Spindle Automatic Lathe 
manufactured by the Cone Automatic 
Machine Company, Inc. Among the many 
engineering features that contribute to the 
outstanding performance of these automatic 
lathes is the use on the work spindles of two 
types of Special Thrust Ball Bearings built by 
the Bantam Bearings Division, one of them 
measuring 9” O.D., 644” L.D., and 17%” in 
thickness, and the other 834”, 6”, and 17%”. 


THE TORRINGTON COMPANY 





TorriNGTON 


STRAIGHT ROLLER - TAPERED ROLLER - NEEDLE - BALL 


SOUTH BEND 21, INDIANA 


Bea RINGS 


BANTAM BEARINGS DIVISION 
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VAKES 
ERY in Gage Company 


1008 FRANKLIN STREET 


| 


BROACHES: 


Round . . . Sectional . . . Keyway .. . Spline . . . All Types, All 
Sizes... 


GAGES: 


Serration . . . Straight and Involute Splines, Male and Female. 


MASTER GEARS 
AND MASTER INDEX PLATES 


Splined Arbors for gear-grinding, hobbing, shaving and checking. 


GEAR DESIGNING AND ENGINEERING 


Form Cutting Tools ... 





DETROIT 7, MICHIGAN 


a SPECIALISTS 


IN 
MANUFACTURING 
OR 
RE-CONDITIONING 
HOB-SHARPENING 
MASTER 
INDEX PLATES 
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OLD TIMERS TELL ME 


“To get gears from 


PHILADELPHIA 


is to get Satisfaction, too” 
RET OC ORNE Be 


~he care, precis on and honest workmanship with 
w'ch Philadelphia Gears have been produced 
ing the past half century have made them 
the preference of leading industrial plants al- 
ost everywhere 
Today, when war's demands skyrocket the need 
for gears, the name Phiiadelphia st:ll stands for 
h.gh quality products. 


= 


) 


Philadelphia Gears are made in all industrial types and 
sizes. They are designed to transmit the maximum of 
power and built for long life. 


If your gear problem is to meet present needs 
or for future product planning, call on us. Our 
Gear Catalog No. 42 is full of helpful gear 
data. Send for a copy. 


“y 


amma? 
a 
F) 


, PHILADELPHIA GEAR WORKS, Inc 


ERIE AVENUE & G STREET 


~ PHILADELPHIA 34, PENNA, 
a . NEW YORK, PITTSBURGH, CHICAGO 


<= 


. 


Philadelphia Philadelphia 
G 


LIMITORQUE 
CONTROL 
operates all types 
of valves, ete., 
safely, economi- 
cally, from conven- 

lent stations. 


Philadelphia ane a he ' Philadelphia 


ire 


for ae iy’ loads ot high 
speed. Single, Double, 
Triple Reductions, various 
ratios and horsepowers. 
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SPURS + HELICALS & BEVELS 
(Straight & Spiral) 

WORM GEARING * THREAD GRINDING 
(14 to 9 D. P.) 


This range logically embraces the gear 
components of many critical control devices 
essential to the war effort and this organi- 
zation is proud of its contributions of such 


material in the program. 


In base to plane communication one of the vital contrib- With full production capacity scheduled 


far into the future, all new inquiries are 


~ siamese é pin polat 3 is now necessarily subordinated to these 
precision gears, and we are proud to say that QUAKER vitally important prior commitments. How 


CITY GEARS are playing their part in assuring this accuracy. 





ever, every urgent need will be given 


careful consideration. 











vaker City Gear Works Gear Spe cialt ted 


INCORPORATED 
U U R | ae 
[ > 


1910-32 NORTH FRONT STREET, PHILADELPHIA, PENNSYLVANIA ca Com | C ees 6O oa 





2600 W. Medill Av, Ph. Hum, 3482 
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wore SKYWAY Ss inc. 





Better GEARS FOR TOMORROW’S SKYLINERS 


A new era in transportation is on the way! Already sky 
liners of the future are past the experimental stage, and 
tomorrow promises a world of short distances—a world 
where Bagdad and Cairo, Moscow and Budapest will 
be little more than sleeper jumps from New York. 


The giant engines to power these airliners of the 
future are today a reality. The war’s end will find 
them ready to take over the transportation problems 
of a world at peace. 


Making gears for these engines is Foote Bros.’ job. 
And these gears represent a new advance, both in 
gear design and gear manufacture. For transmitting 
the great loads developed by modern aircraft engines 


demands heretofore unheard-of standards of precision 
—a precision that must, of necessity, be coupled with 
extreme lightness. Today these gears are rolling off 
Foote Bros.’ production lines in amazing quantities 
—gears that mark a revolutionary development in 
the transmission of power. 


When the war is won and these new gears can be 
produced for peacetime industry, they give promise of 
new efficiency—new economy to American manufac- 
turers, whether they be applied to skyliner engines or 
machine tools, farm machinery or motor cars. @ 





FOOTE BROS. GEAR AND MACHINE CORPORATION 
5225 South Western Boulevard . Chicago, Illinois 








a Chaflsmans cats... 


eceim every 
Fairfield Gear 


ALTHOUGH the modern equipment on which 

Fairfield gears are produced is capable of 
uncanny accuracy on large scale production, 
every operation is nevertheless under surveil- 
lance of skilled craftsmen to insure the finest 
possible workmanship. Fairfield cuts no cor- 
ners, but puts painstaking effort into the pro- 
duction and inspection of every vital gear and 
part going into equipment upon which the 
lives of civilians and soldiers and the safety 
of our nation rest. 

Consult Fairfield on your requirements — 
if they can be handled, you'll be sure of a 
craftsman’s care in every piece. 


GEARS MADE TO ORDER 
Straight Bevel Spiral Bevel 
Hypoid Spur 
Worm Gears 

Worms 


Herringbone 
Helical 
Differentials 


_ FAIRFIELD MANUFACTURING CO. 
307 S. Earl Avenue ¢ Lafayette, Ind, 


(jo INE, 
) ceaRS 


\\ 4p 





DETROIT BEVEL GEAR con PANY 


8130 JOS. CAMPAU AVE. 
DETROIT, MICH. 


Makers of Quality Gears for 530 Years 





US ABOUT YOUR 
Wi GEAR 
La PROBLEM ? 


Yes, why not, when by outlining your re- 

quirements and telling us exactly what you 

need you'll receive sound advice based on 
our many years experience as gear specialists. 

Write, phone or wire. We'd like an opportunity to talk 
with you—to tell you about our modern, complete facilities 
for producing gears of all types, sizes and materials—to 
show you how and why you'll save time and money by com- 
ing to Stahl and be assured of having your most exacting 
specifications carried out faithfully and economically. 

Tell us what you need—ask us to quote. Our prices will 
interest you. 


THE STAHL GEAR & MACHINE CO. 
CLEVELAND . : * OHIO 
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, Carefully Controlled Heat-Treating 


of SIER-BATH PRECISION GEARS 
assures uniform high quality and de- 
pendable operation in severe service 


Based on long experience in producing precision gears of all kinds, SIER-BATH 
places high value on proper and exact heat-treating as a means of insuring 
gear performance. There can be no compromise with quality if gears in today’s 
fields of action are to keep war equipment rolling. Breakdowns cannot be 


tolerated, ad 


The meticulous care taken in Sier-Bath’s modern, fully equipped Heat Treating 
Department gives Sier-Bath Precision Gears the strength and stamina to stand 
the gaff “over there” where men and machines are worked to limits of endur- 
ance far beyond anything ordinarily expected of them. 


Sier-Bath Gears of all types — to war production standards of accuracy and 
stamina — can be furnished promptly in sizes from 2” to 52” diameter. 


Let us quote on your specifications. 


SIER-BATH © © GEAR CO.| 


a — 


\— 


NORTH BERGEN 7 NEW JERSEY 


Incorporated 


This Gleason Quenching Press used in Sier-Bath 
heat-treating assures a controlled quench which pro- 
vides uniform hardness and holds distortion to a 
minimum thereby maintaining previously machined 
accuracy. - ” 


The Doorway to 38 years experience in making Precision Gears 
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GRINDIN 
THREAD Our SPECIFICATIONS 


. . . TO Y 
When you come to HARTFORD you get what you 


ost. 
order—without delay—at reasonable ¢ 


tions. 
Send specifications—ask for quotatio 








SPUR — HELICAL — WORM 
BEVEL — MITER — RACKS 


Splined Shafts A Specialty 
THE ADAMS COMPANY 


Est. 1883 


1942 Bridge St. Dubuque, Iowa 
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GEAR CUTTING MACHINES 


New Design 
New Features 














IT HAS BEEN OUR | Hh 
PRIVILEGE FOR MANY | |//| 
































YEARS... A 
WAN HW VR 
The privilege of concentrating on assignments ||| |. | J] New Ad va ntages ze 
calling for high skill and precise accuracy in | HHA | H i 
producing Gears, Good Gears Only. |||} i NEWARK GEAR CUTTING MACHINE C0. in ¢ 
This is known by many of the leading in- ||} }7})) | 69 Prospect Street, NEWARK, NEW JERSEY h 
dustries throughout the United States... It = ||] ]})) : shov 
will be our privilege to work with you in 1 Ii FRANK E. EBERHARDT, President I 
helping to solve YOUR gear problems. Hil dem 
| ance 
i i SPECIALISTS... an 
Wit . 
* HELICAL I) not jacks of all trades! 
Hi 
* SPLINE ! i To do one thing perfectly rather 
* i | than many things well is the sole 
* | objective of every MEISEL gear. 


















And being constructed with only 






the requirements of a specific job in mind, 


MEISEL gears function at maximum efficiency 






always. Whatever your gear problem, investi- 





gate the advantages of specifically engineered 
gear by MEISEL. 


THE CINCINNATI GEAR COMPANY | MEISEL PRESS MFG co 


Gears CGrood ¢ 
946 Dorchester Avenue Boston, Mass. a 
















Wooster Pike and Mariemont Ave. * Cincinnati 27. Ohio 
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OHIO@GEARS 


LEMPCO engineers use OHIO cut GEARS in the 


To apply pressures up to 60 tons in the space of a few seconds, to apply 
those pressures smoothly, to insure identical speeds and pressures in 
successive operations . . . these were the basic requirements called for 
in developing the PRESSUREMATIC Press. 

How well LEMPCO engineers attained the 3 objectives is clearly 
shown in the popularity of these presses among war production plants. 

The worm and gear which translate the motor's power into pressure 
demanded most careful consideration. They must be cut to close toler- 
ances, finely finished, noiseless, and with a minimum of backlash. They 
must withstand terrific pressures repeated through long production runs. 

The experience of LEMPCO engineers 
with gearing on other of the Company's 
products led directly to Ohio Gear Com- 
pany as a logical source. They knew the 
toughness and long life of Ohio Gears. 
They had proved Ohio Gear fidelity to 
specifications. They were familiar with Ohio 
Gear service. 

LEMPCO Products Inc., is another of the 
nationally known concerns depending on 
Ohio Gear products and service for power 
transmission needs. 


tHE OHIO GEAR co. 


1326 E. 179th Street * Cleveland, Ohio 
OCTOBER 14, 1943 
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| TREAT EM RIGHT! 


* 


*New York City, N. Y. 
Patron Transmission Co. 
154-156 Grand Street 


New ENGLAND 
George G. Pragst 
332 Main St., Pawtucket, R. I. 


*Los ANGELES, CALIP. 


J. W. Minder Chain & Gear Co. 


927 Santa Fe Avenue 
Granp Rapins, MIcH. 

W. H. Slaughter 

1924 Madison Ave., S. E. 


*PiTTsBURGH, Pa. 


Standard Machinists Supply Co. 


South 2nd and McKean Street 


Detroit, MICH. 
George P. Coulter 
322 Curtiss Building 

*Stocks carried. 


* * 


*MINNEAPOLIS, MINN. 
Industrial Supply Co, 
717 S. Eighth Street 


BurPa.o, N. Y. 
F. E. Allen, 2665 Main St. 


*Kansas City, Mo. 
Kansas City Rubber & Belting Co. 
712 Delaware Street 


*SAN FrANcisco, CALIF. 
Adam-Hill Co. 
244-246 Ninth St. 


LoursviL_e, Ky. 
Alfred Halliday, 330 Starks Bldg. 


INDIANAPOLIS, IND. 
. R. Young 
635 N. Pennsylvania Ave. 


Sr. Louis, Mo. 
St. Louis Tool Co. 
2319 N. Ninth Street 





CUSTOM-CUT and STOCK GEARS 


ALL TYPES and SIZES 


If you require bevel gears from '/4" P.D. 
to 24, ATLANTIC is equipped with every 
modern facility to meet your specifications. 
In ATLANTIC’S Bevel Gear Department are 
such precision machines as Gleason double 
tool generators for gears from 3” to 12”, 


AVAILABLE PROMPTLY 


| 
Furthermore Atlantic is equipped to cut 
Spur, Spiral, Single or Double Helical Gears, 
Worms, Worm Gears, Sprockets, etc., in any 
material to your specifications promptly, 
efficiently and uccurately. Standard gears 
are available from Atlantic’s large and 


Prompt service on proper 
priority. 
* 





Bilgram & Reinecker generators for pro- Comprehensive — 
ducing straight and helical bevel gears, as 2 


well as single cutter and form tool ; 
machines for handling odd size and type Write for the ATLANTIC HAND POCKET 


bevel gears. GEAR CATALOG. 
| 


ATLANTIC GEAR WORKS 
200 Lafayette Street 
New York City 








| 


: GANSCHOW GEARS 


| FOR SIXTY YEARS 


Coan! Gearel aa Spur—SPEED REDUCERS—Worm 


ALL TYPES OF CUT GEARS 
“64 YEARS” 


GANSCHOW GEAR CO., 18 N. Morgan St., Chicago 
MANUFACTURING 


GEARS 














Despite the continued gtowth 
of our gear business we arp still 
in position to give each! cus- 
tomer the attention they have 
a right to expect. 


PROMPT 
ECONOMICAL SERVICE 
ALL TYPES, MATERIALS 
AND QUANTITIES 
Ask for Estimate 


BRAUN GEAR CO., 1590-1608 Atiantic Ave 


We carry a complete stodk of 
stondard cut gears and| can 
furnish special gears to your 
specifications. 


Brooklyn, N.Y. 








} 
| 
| 
} 
| 
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ELLIPTICAL GEARS 


Also Other Non-Circular Gears 


ALL TYPES OF GEARS KRG 


BILGRAM GEAR & MACHINE WORKS 
1217-35 Spring Garden, Philadelphia, Pa. 
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ELMES 
CHICAGO 











ELMES LATHE-MOUNT STRAIGHTENING PRESS 


(Serves also as an All-Around Portable Unit) 


This new Elmes hydraulic time-saver permits easy 
straightening of a shaft without removal from the 
lathe. Simply set it on the lathe and put it to work. 


The job can be revolved in the lathe to check true- — 


ness. The press mounts on virtually any lathe and 
maximum pressure of 80 tons can be built up in a 
few seconds. A quick wheel-change converts it into 
a handy portable unit for general use throughout 
the plant. 

The Elmes Lathe-Mount Straightening Press illus- 
trates the alertness of Elmes engineers in designing 
and adapting hydraulic equipment for increased effi- 
ciency and lower production costs. It is just another 
reason why the Elmes organization, with nearly a 
century of engineering achievement behind it, is a 
recognized leader in the building of modern hy- 
draulic machines. 


ELMES 


In the complete Elmes standard line you will find 
presses, accumulators and other hydraulic equip- 
ment for all types of heavy and light manufacture. 
And in the adaptation of basic hydraulic design for 
new and specialized purposes, Elmes offers a service 
which has solved production problems for count- 
less manufacturers. 

Make Elmes your first thought for cost estimates 
or engineering collaboration on all hydraulic equip- 
ment. Write today for further information on the 
Elmes Lathe-Mount Straightening Press—or on any 
other equipment in which you may be interested. 


ELMES ENGINEERING WORKS of AMERICAN 
STEEL FOUNDRIES, 1001-1013 Fulton St., Chicago 


HYDRAULIC 
EQUIPMENT 





Also Manufactured in Canada 
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WETAL-WORKING PRESSES - PLASTIC-MOLDING PRESSES - EXTRUSION PRESSES - PUMPS + ACCUMULATORS + VALVES - ACCESSORIES 














WHERE PLATE 
Is WELDED 


A STEELWELD IS NEEDED... 


Whether you make army tanks, boilers, |railroad cars, 
ships, machinery or airplanes, if you work with metal 
from 12 gauge to one inch thick, most likely you have 
great need for a Steelweld Bending Press| 

Steelwelds are versatile tools that sali many types 
of work quickly and easily, whether only one piece or 
a production run is required. Long, sharp welded 
corners can be replaced by quickly made, smooth, 
round, bended ones, and both appearancé and strength 
improved. Illustrated below are some of the many kinds 
of work that can be performed on any Steelweld. 

It will pay you to investigate the many possibilities of 
this modern metal-forming tool that is improving prod- 
uct appearance and saving time and m@ney for many 
enthusiastic users. 


| 
| 
| 
} 
’ 
! 
' 
| 





19 and any straight-line pro- Large diameter holes can be punched 
duction bending can be done to with d bending singly. Bolt holes and other holes can 
hairline Grematy. am-ti3p , be punched 25 to 150 at a time. F 


GET THIS BOOK! THE CLEVELAND GRANE & ENGINEERING 60. 


CATALOG No. 2002 gives com- 
plete construction and engineer- 1125 EAST 283n0 ST. WICKLIFFE. ON10. 


ing details. Protusely illustrated 
‘ : s 


GENERAL SALES AGENTS: THE CYRIL BATH CO. E70" & MACHINERY AVE, CLEVELAND 
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Forging Crankcases 


The first aluminum crankcases were forged 
on Erie Steam Hammers but our “E” Flag 
flies today for the millions of forgings that 
are now being made on time in Erie Hammers ‘& 
throughout the United Nations. Another “E” 
Flag flies over the plant of an Erie customer 
because more than a yeor ago he developed 
on an Erie Hammer a new forging technique 
for making steel crankcases and thereby 
broke a serious bottleneck in 
aircraft production. Write 
for data. 
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ERIE FOUNDRY COMPANY 
ERIE, PENNSYLVANIA, U. S. A. 


DETROIT CHICAGO INDIANAPOLIS 
_335 Curtis Bldg. 549 Washington Blvd. _ 335 Postal Station Bldg. 


i ei 


ERIE BUILDS | : HAMMERS 
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REASONS WHY IT WILL PAY YOU TO 


Li 


THE ALL-HYDRAULIC DUPLICATOR 





+. FASTER PRODUCTION |} 









~ FEWER REJECTS 








































3. HIGHLY SKILLED OPERATORS UNNECESSARY ) 
EASILY ATTACHED TO 'ANY STANDARD MACHINE TOOL 
EASILY DETACHED WHEN DIRECT MACHINING IS DESIRED : 
DEPENDABLE ALL-HYDRAULIC OPERATION ; 
PERFORMS TO SETI I, CLOSE LIMITS D 
} 
8. COMPARATIVELY INEXPENSIVE COST A 
9. REASONABLY TE 
0 






' 
} 
! 


n TO : Send for our new booklet—it’s free 
TUR | 
Spictian FOLLOWER MACHINE CO. 


SAVE TIME... SAVE MONEY . . . SAVE REJECT WORRIES . . . Jur to Turchan | 





Originators of Hydraulic Duplicating Attachments 


| 


8251 Livernois Avenue | Detroit 4, Michigan 
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Ue Sele IN G.I. QUARTETTES 


American Servicemen—soldiers, sailors, and marines, will 
Call Danly: 


CHICAGO Lawndale 7440 


singé—nothing will stop them—no more than anything 
will stop them in their drive to victory. 
MILWAUKEE Broodway 1644 


Behind-the-line products that never get to the front, —_— Cherry 6666 


Danly Die Sets are stamping out and forming millions CLEVELAND Express 0300 


of parts for implements of war that will shorten the DAYTON Fulton 6651 
drive to victory for those tough, laughing, fighting men. ROCHESTER Main 2554 


If you need die sets in your production, call Danly. PHILADELPHIA Rodelift 2323 


Our facilities and services are still increasing to serve a remit 


J 
a 
. 
y 
. 
Be 
i 
han 


DUCOMMUN METALS & SUPPLY CO. 


your immediate needs. 
Los Angeles . . . Kimball 0181 


DANLY MACHINE SPECIALTIES, INC. 
2100 So. 52nd Avenue « Chicago 50, Cicero, Illinois 


DANLY DIE SETS 


q 
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LET US MANUFACTURE YOUR AUTO. | 
MATIC MACHINERY, PUMPS, TURBINES, 
ENGINES, SUB-ASSEMBLIES, ETC. | 


For your overflow requirements, turn to the! plant | 
making one of the most widely known aut¢matic 
machines — the Dieing Machine. Making this machine 

in a wide ranze of sizes both large and small, we are | 
ideally equipped to handle your work, including | 
planning and design if you desire. At present we are | 
turning out quantities of engines, pumps, turbines, 

automatic machines, sub-assemblies, and special large | 


jig work requiring unusual facilities. | 


Much of our work is connected with warship and air- | 
plane requirements. Nevertheless, our greatly, aug- 

mented capacity permits us to offer you exceptionally 
good service. | | 





Send us an outline of your requirements — in a 
stage from rough idea on — and our engineers will 
present practical suggestions promptly. 





For economical stampings 
now and -post-war — 
H & W Dieing Machine 


SPECIAL SERVICE 
ON SPECIAL DIE SETS... 


We are especially well equipped to make 
special die sets to your specifications and 
we make a sincere effort to give you the 
fastest delivery service that today’s con- 
ditions permit. 


For prompt action, send us 
your prints and instructions. 


STEEL PLATE — fabri- 
cated or machined to 
your specifications. 


Send for catalog. 


DETROIT DIE SET CORP. 


2895 W. GRAND BLVD. * DETROIT 2, MICHIGAN 


* INDIANAPOLIS * MINNEAPOLIS 


SEMI-STEEL 
and ALL-STEEL 
TANDARD DIE SETS 


* PHILADELPHIA * SAN FRANCISCO 











Turning out ordnance, aircraft and 
naval itoms COMPLETE PER 
STROKE at production never be- 
fore possible, the Dieing Machine 
gives users a substantial margin 
of economy over production by 
conventional presses. Capacities: 
10 tons to 300 tons. 


REQUEST CATALOG 43 











} 

| 

¢0 
| . 


Hartford 1, Conn. 


THE HENRY & WRIGHT MFG. 


486 Windsor St. 


tenry + Wight 
AUTOMATIC MACHINERY 
DESIGNERS & BUILDERS 
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STRAIGHT SIDE SINGLE 
CRANK PRESSES 


for heavy blanking and forming 


Heavier classes of blanking 
and forming work can be 
handled efficiently and eco- 
nomically on these presses. 


Sturdily constructed with 
either solid frame or built 
ap with tie rods. Small elas- 
tic deflections do not affect 
tool alignment. All stresses 
taken centrally. Made also ‘ 
with wedge adjustment for , straight 
slide for very close work. side 

Full details on request. 


ZEH & HAHNEMANN Co. 


180 Vanderpool Street 
NEWARK 


press 











TORRINGTON 
ROTARY 
SWAGING MACHINE 


— with 4000 forceful 
squeezing hammer blows 
per minute—makes metal 
tougher and more elastic. 
Send for booklet—“The 
Torrington Swaging Ma- 
chine.” 


Swager Dept. 


Torrington, Conn. 


The Torrington Co., 
56 Field Street 
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eae DIE COMPLETE 


Ready for 
Interchangeable Parts 


y 


UNIVERSAL MASTER 


WASHER DIES | 9 PARTS 


EASILY REMOVABLE 


ALL THE TOOLING REQUIRED 


to make a new size washer die 


DETAIL NO. 6—Piercing Punch for 
inside diameter of washer. 


DETAIL NO. 9—Button Die for 
blanking outside diameter of 


washer. 


DETAIL NO. 13—Compound Blank, 
Punch and Pierce Die. 


DETAIL NO. 8—Knockout, to re- 
move washer from die. 


DETAIL NO. 19—Stripper Bushing 
to strip stock from compound. 





14, 





Yew KRW HYDRAULIC PRESS 


by 
| a 


oi 
i 

















@ Not only a complete catalog of the full 
KRW Arbor Press line, but an “idea book” 
for production men. Describes many new 
attachments, fixtures and special presses 
developed by KRW to speed war produc- 
tion. Illustrates the new 60-ton KRW Hy- 
draulic Press, the 25, 50 and 75-ton sizes, 


and KRW Bench Type Presses in 1/2, 1 
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NO. 37G 
60 TON PRESS 


Typical pages 
from the new KRW 
Hydraulic Arbor 
Press Bulletin. 


and 3-ton capacities. Write for your copy today: 


K. R. WILSON 


10 LOCK ST., BUFFALO 2, N. Y. 
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he Watson-Stillman 1500-Ton Forming Press 
hided Production Problem in Aircraft Industry 


With the production of aircraft speeding toward the 6,000-a-month 
poal, many technical problems faced Industry. One was the deep- 
drawing of aluminum alloy (61-S) for the housing or “dome” of 
ydromatic propellers. In the plant of the Worcester Pressed Steel 
ompany, this problem was solved with the use of the Watson- 
Stillman 1500-ton metal forming press. During the past three years 
more than three million pounds of sheet aluminum have been fabri- 
ated at this plant. The complete line of Watson-Stillman Hydraulic 
Presses is illustrated anid described in Bulletin 110-A. Copies are 
hvailable on request. The Watson-Stillman Co., Roselle, N. J. 


WATSON-STILLMAN 
SPECIFICATIONS 


VERTICAL OPENING — 66” 
OKE — 36” 
DISTANCE WEEN COLUMNS=— 40” 




















CAPACITY OF S PING CYLINDER=60 TONS 
MOTOR =75 H.P. 





. cis. 
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NILSON Automatic Metal and Wire Forming MACHINES 


° The new Nilson Ribbon Stock Forming Ma- 
» « « G@ssuring faster work and chines are a development—the result of more 


greater uniformity in parts than fifty years specialization in the design 


and building of metal forming machines. They 

produced °° e©« © «© © © © #© # # © can be depended on for speed, durability 
and accuracy and are built in 4 sizes for 
handling from 3/32" to 1!/," in diameter and 
stock from I!44" to 2!/," wide. 


Outstanding features include: 


. open construction of the press and forming tools 

. patented slide feed has independent cam-oper- 
ated wire gripping device 

. power operating wire feed is transmitted through 
a straight line. 


ILLUSTRATED BULLETIN GIVING 
DETAILED SPECIFICATIONS ... . 


available on request 


Nilson is prepared to design and produce special auto- 
matic machinery of high productive capacity. Our long 
experience in this class of work enables us to offer an 
expert and comprehensive service on special machines. 
Outline your problem—ask for our r dations. 








AVIS KEYSEATER | f uno: [EE | TANTUNG 
This 1 : micbies bent to || SoOSem MABE curring Toots 
is low cane 7 e 1 . , e } CARBIDE TOOLS R AM } 1 al 
ternal keyseating jobs up to 1% in. SINCE 1930 al piss 
Write for illustrated bulletin. 430 


DAVIS KEYSEATER CO., 403 Exchange St., Rochester, N. Y. VASCOLOY RAMET CORP. © NORTH CHI'CAGO, ILLINOIS 














jm sparen BETTER-MADE 
ata SCUCéULE 6GSETS Bas 
}- AT LOWER COST ; . 
46 Styler 195,000 Sizes AUTOMATIC EQUIPMENT 


E. A. BAUMBACH MFG. CO. THE VW& O Press Co. 


Machined Stee! Semi-Steel 
Send for our new catalog 
1812 South Kilbourn Ave., Chicago, I. 


{5 —<. 

















| 








The parts shown are typical of the great variety of simple or 
intricate forms and shapes which can be quickly duplicated 
to g tolerance of .001 in. with DI-ACRO Precision Machines— 
Shears, Brakes, Benders. For experimental and research work 
or production runs, DI-ACRO Units form angle, channel, tube, 
rod, moulding, wire, strip stock; shear stock sheets, trim dupli- 
cated stampings. With DIE-LESS DUPLICATING, Man Hours 
and Critical Materials are saved. 


Send for Catalog ...“METAL DUPLICATING WITHOUT DIES” 
BENDER SHEAR 


311 Eighth Ave. S. 
Minneapolis 15, Minn. 
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Check These Advantages 


Tube held stationary while being cut off. 

Stationary liner inside rotating spindle (no rotating parts contact tube 
. eliminates scratching, marking). 

Tubes need not be straightened before cutting. (Bent tubes cause 

whipping action when cut off on machines that revolve tube.) 

Cutoff cycle completely automatic. Tube is clamped, cut off and un- 

clamped by pushing one button. Note that control dials and buttons are 

mounted within approximately a one foot area to facilitate easy con- 

trol by even inexperienced operators. 

Machine is one-package unit—completely self-contained. Connect three 

wires and machine is ready to operate. 

Infinite range of smooth spindle speeds with adjustable speed A.C. 

motor. 

Completely hydraulic operated fingertip control of smooth, infinite range 

of feeding rates. 

No cams or gears to change—just turn a dial for complete range of 

feeds and speeds. 

Eliminates operator fatigue experienced with old type hand feed cutoff 

machines. 

No experience needed to operate the machine. 

Easily adjusted rapid traverse and return saves time—speeds production. 

Minimum burr on cut tube—no tearing—lathe type cut. 

— clamping area on tube prevents marking or crushing thin wal 

tube. 

Quick change of clamping and guide liners speeds work. 

Rotating spindle well guarded—no rotating tube to catch carelesy 

operator. 


IF IT'S A QUESTION OF TAPERING, SIZING 
OR REDUCING OF ROUND SOLIDS 
OR TUBING 





The EINA Machine Company 


3400 MAPLEWOOD AVENUE 
TOLEDO 10. OHIO 


CY / 
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THE NEW 


ETNA 







TUBE CUTOFF MACHINE 
* 


Tube Cutoff Machines of the Flying 
or Stationary Type are obtainable— 
Stationary Type shown here 

Below—machine with cover removed, 


showing position of tube forcutting off 


@ Thc new ETNA Tube Cutoff Machines are entirely self-con- 
tained units. Drive motor, hydraulic pump and motor, hydraulic 
cylinders, and equipment are mounted within the safe base with 
rotating cutter head. The spindle, on which the tool holders are 
fastened, is mounted on Timken tapered roller bearings and is 
V-belt driven by a Louis Allis “Adjusto Speed” Motor. Machines 
are built in capacities to cut off tube ranging from '/2” O.D., 
Vg” Wall up to 12” O.D., 1'/2” Wall. Machines to handle tube of 
over 5” O.D., 1/2” Wall are built to your order. 


SEND THE COUPON TODAY 


Get full details on the new ETNA Tube Cutoff Machine! Com- 
plete operating and construction data will be sent at your request. 


THE ETNA MACHINE COMPANY 
3400 Maplewoed Ave., Toledo 10, Ohio 


Please rush full information on the ETNA Tube Cutoff 


Machine to— 


COMPANY 


STREET 














Operatinc Manuats | 


are now ready to help you get 
service from your 


maximum | 
PRECISION 


AMTNEMAC bo. GRINDERS. 


As a THEMAC user, you will welcome these Manuals because 

they provide information of practical help in getting longer 

and better performance from your THEMAC GRINDERS. | 
These Manuals are timely because it may be difficult to ob- 

tain new equipment and your immediate problem may be one 
of keeping present equipment in prime productive operating 
service. 
In these new Manuals are included diagrammatic sketches of | 
each type of grinder. Design and construction are shown in 
detail; all parts are numbered to facilitate identification for 
servicing and ordering. A pulley chart with available speeds 

and also giving size and number of belt required for various 
speeds is included — in fact all information for maintenance, 
repair and servicing to assure operation at maximum efficiency 

and performance. 

THEMAC maintains a complete stock of THEMAC GRINDER 
replacement parts for prompt shipment. 


AVAILABLE FOR THE FOLLOWING | 
MODEL MACHINES 


J-2A; J-3; 4-30; J-4; 
J-40; J-7; J-15. 


Be sure and furnish the 
serial numbers and 
types of your machines 
In sending for these | 
Manuals in order that 
we can identify your | 
requirements. 





Type J-4@ Themec 
Grinder—Y MP 


THE McGONEGAL MANUFACTURING CO. 


East Rutherford N. J. 






































in the Tool Room— 
in the Die Shop— 
in Production 










Model No. 2 
DUAL SPINDLE 
Operating at about 
10,000 R. P. M., 
efficient grinding 
is accomplished 
with small diam- 
eter wheels. 















* 





Model No. 1 
BENCH SIZE 
Occupies _ space 
Bg" 252", 11%" 
high. Spindle turns 
about 20,000 R. P. 







M. Uses’ wheels 
1%” to %” diam- 
eter. 











BOYAR-SCHULTZ 


PROFILE 
GRINDERS 


® Boyar-Schultz Profile Grinders 
are the type of machine tool that 
quickly turn to with grinding problems that would 
require time-consuming set-up operations on ma- 








mechanics 







chines of other kinds. 

Developed for time-saving in grinding odd shaped 
contours and irregular profiles so frequently found in 
tool and die work, Boyar-Schultz Profile Grinders 
are providing “short-cuts” in such production work 
as grinding cams, templates and many of the new 
parts made from plastics. 

Profile Grinders are extensively used in parts pro- 
duction for airplane engines, tanks, trucks, locomo- 
tives, ships where rapid grinding of profiles and con- 




















tours is necessary. 


BOYAR-SCHULTZ CORPORATION 


2109-M Walnut Street Chicago 12, Illinois 
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OTARY switches, used exten- 

sively in the radios of our 

armed forces, are speeded to 
completion at P. R. Mallory and 
Co., with the help of Federal 
Presses. By staking the terminals 
of a switch section on a 12-station 
Federal Diai Feed Press, assembly 
time is reduced substantially, and 
a possible bottleneck is avoided. 


Federal Presses are performing 
many highly specialized jobs in 
hundreds of plants throughout 
America to speed sorely needed 
war equipment. Primary, second- 


THE FEDERAL PRESS CO., 


1943 


FEDERAL PRESSES SPEED 


EARS FOR THE 





ary, and assembly operations are 
accomplished quickly, safely, and 
precisely, often eliminating the 
need for specialized machinery 
of limited utility. Write for help 
with your press problems. 


Special Applications 


Federal Open-Back, Inclinable Presses 
may be equipped with automatic feed 
and ejector mechan- 
isms, and automatic 
stops. Standard mod- 
els of either geared 
or flywheel type are 
available in 9 sizes 
with capacities from 
6 to 80 tons, with or 
without dial feeds. 


310 DEVISION STREET, 


 - 
PP eh © "» 
&’ = 


>} d, 


DIAL FEED 


ELKHART, INDIANA 
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TAP LIFE WITH BAKEWELL 
TAP LIFE WITH FORMER METHODS 
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The first of a series of actual case histories 
to be published in the interests of tool con- 


servation and acceleration of war production*® 


2 
a, oon ae 
TAPPING MACHINE: Latevele BH: i. a 


PIECE TAPPED: Kgucro Aex Come 
MATERIAL:— ALM*s,4 

SIZE OF TAP: _4~ —-2 2 ee 

NO. HOLES TAPPED PER HOUR WITH BAKEWELL: a. 

NO. HOLES TAPPED PER HOUR BEFORE USING BAKEWELL: 4 (3 
PERCENTAGE OF REJECTS WITH BAKEWELL: 

PERCENTAGE OF REJECTS BEFORE USING BAKEWELL: ) . hte 


REMARKS: Zé 6 ln pa 














NOTE: Tap saving is a plus value 
offered by the Bakewell Tapping 
Machsine as it is primarily designed for 
extreme accuracy ... 


*A booklet of these case histories will be 


sent upon request. 2009 SANTA FE AVE., LOS ANGELES 21, CALIF. 
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RUGGED ACCURATE BED.. 


Another Finer Feature of Logan Lathes 


aS 
We -” 


by 2 
z VA 
fei; DRECISION 


D 
GROUN 
AND FLAT WAYS 
LESS THAN .00! 
OF AN INCH 


The accuracy you need for precision work is yours in a Logan 
Lathe, even after long continuous use. For Logan combines 
solid strength and Nth degree accuracy in every Logan Lathe 
bed. Extra heavy ribbed and warp-free, the Logan bed is 
machined from the finest special analysis castings obtainable. 
Its V ways and flat ways are precision ground to an accuracy 
of within .001 of an inch from end to end. This fine construction, 
usually found only in the highest priced lathes, is another 
reason why alert production men are depending more and 
more on Logan Lathes for low cost production of small parts. 


Write today for catalog sheets giving complete specifications 

on all models of Logan Lathes ...Quick Change Gear Types... BRIEF SPECIFICATIONS 
Manufacturing Turret Lathes... Hand Screw Machines... Floor Swing over bed, 10! A ued bed length. 
Model Back Geared Screw Cutting Lathes... Bench Model Back pect cy pb rips Altigns ~ hath 


t capacity, ¥e"’ with push type collet... 
Geared Screw Cutting Lathes. 6-position automatic indexing turret 


... Stroke of t t,4%"...12 spindl 
LOGAN ENGINEERING COMPANY peer oom pe 1450 gage 
Chi Ilinoi moving parts protected by ball bear- 

icago, iinols ings orselflubricating bronzebearing: 


Z No. 830— Se” Capacity No. 850 — Manufacturing 
Hand Screw Machine Turret Lathe 
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Crews may change shifts but AXELSON LATHES 
stay on the job... 


One of the first laws of Physics states 
that two bodies cannot occupy the same 
space at the same time. When the cut- 
ting tool on an Axelson Lathe bites into 
turning metal, it is the metal which is 
displaced and curled away. 


It is at this focal point that the quality 
of Axelson Lathes is apparent. War time 
necessity and speeded up production re- 
quire the heaviest cutting ability plus 
constant precision at high speeds. Re- 
sistance to deflections and vibrations is 
an essential that must be delivered to 
the cutting tool. Rigidity and smooth 
operation must be inbuilt in the bed de- 


sign and construction. Strength, far su- 


AXE 


DEPENDABLE 


252 


perior to that of the metal being turned, 
must be controlled through heat treat- 
ing of tested alloy parts throughout the 
entire lathe from the ground up. 








Specify Axelson for smooth, dependable, 
accurate performance under varying op- 
erating conditions. The Axelson line in- 
cludes 14, 16, 18, 20, 25 and 32 inch 
sizes in varying lengths. 

















— 





Buy More War Bonds For Victory 


LSON 


\ 
\) 


QUARTER 


Cutting tools on Axelson Lathes are 
fighting tools, backed up solidly by the 
stamina of the entire machine. Tested 
for accuracy and performance under ac- 
tual operating conditions before they 
leave the factory, Axelson Lathes are 
engineered for long, hard service. That 
is why crews may change shifts but 
Axelson Lathes stay on the job. 


* * cm 


AXELSON MANUFACTURING COMPANY 
6160 South Boyle Ave., Los Angeles, Calif. 
(P. O. Box 98, Vernon Station ) 

50 Church Street, New York City, N. Y. 
3844 Walsh Street, St. Louis, Missouri 


LATHES 


cENTURY 
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Precious little ones today . . . those youngsters we love 
and cherish . . . are destined to be the staunch American 
citizens of tomorrow. What the future has in store for them 
depends entirely on what YOU and | do in the present 
world conflict. Our job is to supply the Armed Forces with 
vitally needed war equipment. We dare not let them 


down... we must 


MPSMITH MACHINE COMPANY MILWAUKEE 14, WIS., U. S.A. S TA ! 0 N T i r J 0 B o 





KEEP ‘EM | an BUY 
SLUGGING \mpl@ee || 
G pe WAR BONDS 





10-INCH 


LATHE 














CONDENSED 
SPECIFICATIONS 


Swing over Bed a 
Swing over Carriage 6% 


16 Spindle 
Speeds 28 to 2072 RPM 


Thread Cutting 
Range . 4 to 96 per inch 


Four Bed 
Lengths 18" to 36’centers 


Instantly reversible power 
cross feed and power lon- 
gitudinal feed, complete V- 
belt drive, precision-ground 
bed ways. 


OO a. denvoss “Match the Machine 
Witla>* 9 
JANT PUMPS to the Job 


The machine of the hour for total war is the 
metal-working lathe. 

And busiest of the modern, compact lathes is 
the F-Series Atlas. It’s a new victory factor in this 
war because it lets every production manager “match 
the machine to the job” — using massive machines 
full-time on jobs where size and power are really 
needed with Aflas lathes to take over small-parts 


FOR ALL TYPES production so that capacities of larger machines 
OF MACHINE TOOLS will not be wasted. 


Note the Atlas condensed speci- 

Now you can set higher production goals, reduce . ° 
tool wear, and secure better finishes. Install efficient, fications above. Check them against 
compact, portable Atlas Coolant Pumps on all ma- your small-parts needs with the idea 
chine tools. Powerful centrifugal-type pumps handle . . : 
any cutting fluid—permit flow adjustment from drip of matching the machine to the job. 
to stream. Two models equipped with universal or For complete specifications and the 
induction-type motor. Feed lines of durable extruded setri 
plastic. Ask your Atlas distributor for full details —- of the distributor nearest you 
and new low prices, or write us. . write Atlas Press Co., 1004 North sunsets 


Pitcher St., Kalamazoo, Michigan. 











Uitlas, 


TOOL TEAM 


FOR 
SMALL-PARTS MACHINING 


LATHES Mi SHAPERS 
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Case Glade 


SHOWING THe 
ADVANTAGES OF 


LIPTOID 
poe roum 
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NO. 1 NO. 2 


In changing from conventional to ELLIP- 


Passenger car gear box equipped with 


conventional gears weighed 150 pounds 
for a torque of 300 foot pounds. Using 
the ELLIPTOID tooth form, this unit was 
reduced in weight to 76 pounds for the 
same torque capacity. 








a 


TOID tooth form, the torque capacity of 
a truck transmission was increased 200 
per cent without adding a pound to its 
weight. 











NO. 3 


A truck manufacturer who changed his 
conventional transmission gearing to 
ELLIPTOID gearing discovered he had 
added 300 per cent to the service life of 
his product. 







Red Ring Shaving 
machine develops 
the Elliptoid tooth 
while shaving 
and at no extra 
cost, 














NO. 4 


Gear tooth shaving in the ELLIPTOID 
form has made it possible for a speed re- 
ducer manufacturer to materially reduce 
both the cost and size of his product for 
any given rating. 








NO. 5 










™” 





Another manufacturer of heavy equip- 
ment, having difficulty with tooth break- 
age, substituted the ELLIPTOID tooth 
form for the conventional form. Result— 
three times the service life. 















NATIONAL BROACH 
AND MACHINE Co. 


; RED RING PRODUCTS 


ORIGINATORS OF ROTARY SHAVING 9600 ST. JEAN-DETROIT. MICH. 


AND ELLIPTOID TOOTH FORMS 
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HONES CYLINDERS up to 24” in diameter 
.. . With STROKES from 20” to 72”... 


IDEAL FOR PRODUCTION JOBS INVOLVING: 


Aircraft parts ... Ordnance parts .. . Diesel engines ... Compressors 


..» Pumps... Internal combustion engines... Steam cylinders, etc. 


Speed up war work involving internal cylindrical surfaces by utilizing a HI-SPEED 
Honing Machine. When used with proper honing head of any standard make, the 
HI-SPEED machine produces accurate, straight, round, smooth bores—amazingly fast. 
Unique positive stop and dwell system makes it possible to stop the spindle without 
shock or impact at the bottom of each stroke, at any point within the stroke range 
and hold the spindle without reciprocation, at that point up to 1% minutes. Ideal for 
“blind hole” honing and straight line lapping or honing. 
All controls are located at the front of the machine 
at the operator’s station ...No ladders to climb .. - 
Stroke setting, hone withdrawal, short stroking at any 
point, changes in speed of reciprocation or rotation of 
the spindle made instantly from operator's station. 
The HI-SPEED Honing Machine is made in 4 sizes, any 
ane of which can be had with strokes up to 72’... Designed 
for use with any standard make of honing head. (| 
Tell us your requirements—and our engineers will Z ilustrated is No. 0 
promptly furnish you with complete information, prices Machine equipped 
and early delivery dates. for 36” stroke with 80” 





under the spindle. 


NOTE THESE SPECIFICATIONS: 


eae eee No. 1 No. 2 No. 3 
Stroke (standard)............ 20° 36” 48’ 72° 
Working Base Area (standard)... 21°x% 22" 31°x31" 31°x31" 48°x 54’ 
Auxiliary Tables avaitable 

Height Under Spindie Nose (up). . 48” 60” 75° 

Added Height Avaiiabie on Order. 

Spindie Diameter 2%" 2%" 235° 
Spindie Speeds Through Gear Box 4 4 4 
Main Drive Meter (standard) 735 hp 10 hp 15 hp 
Coelant Pump Volume, Motor Driven 14 gpm 18 gpm 18 gpm 


Maximum Bore pessibie to hene with 
Standard spindle drive metor.. 10° Dia 12° Dia. 16” Dia. 


Maximum Overas Diameter of Cy- 





Over our factory flies the ARMY-NAVY “E”— 
awarded for excellence in the production of ma- 
chinery and tools vitally needed to win the war. 


18° 27° 27° 
44° 260" 60° x80" 68"x80" 60° x 108" 
11°6° 15'3” 18'3” 23'8° 

















AUTOMOTIVE MAINTENANCE MACHINERY CO. 


2100 Commonwealth Avenue, North Chicago, Illinois 
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i. A WAR PRODUCTION MACHINE 
WITH AN EYE TO THE FUTURE 


S$ 


N o doubt you are making fight- 
ing materials for America now - 
but when peace comes you'll go 
back to peace production! The 
Smallpeice Production Lathe spells 
equal success for war or peace 
manufacturing! It's the ideal pro- 
duction machine for every type of 
regular turning, boring facing, 
and profiling — with versatility that 
means a rea/ investment. 
Smallpeice is quick — efficient 
essential, and is Napoleonic in size 


























as well as accomplishment, for it 
occupies only a small portion of 
yourfloorspace! Little giantaction 
gets results. Unit design with pro- 
visions for a wide range and vari- 
ety of slides, overarms, and similar 
attachments for work up to 58” 
between centers, and 18” swing, 
means that your Smallpeice Pro- 


‘duction Lathe is rapidly converted 


into a special purpose automatic! 
Let our engineers assist you in 
solving your problem. 


Write for detailed information 
ELLWOOD L. HOUTZ, AGENT, 93 HALE ST., BEVERLY, MASS. 
Smallpeice Ltd., 13/14 Parkshot, Richmond, Surrey, England 
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““SMALLPEICE’’_mMACHINE TOOLS AND EQUIPMENT MANUFACTURED IN U.S.A. AND GREAT BRITAIN 





OCTOBER 14, 1943 


257 





OP or cay "dh aa 


Bains a 5 Es 


ow Ores 


Here is one battery of 10-8 ft. 
Carlton Radials in one of the 
largest manufacturers of boilers 
in the United States. Many other 
Carlton Radial Drills are also 


being used by this company. 


THE CARLTON MACHINE TOOL COMPANY 
Manufacturers of RADIAL DRILLS Exclusiuely 


CINCINNATI 25, OHIO, U.S.A. 
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against Vibration, Distortion,| Misalignment! 


This radical departure from conventional design 
' gives the Sav-Way multi-purpose internal grinder a 
new permanence of alignment and resulting higher 
accuracy. The bed proper is a thick surface-plate type 
normalized alloy iron casting of heavily ribbed whale- 
back construction. Neoprene pads between the bed 
L__.encuthe steal base eliminate metal-to-metal contact 
and absorb floor vibration, preventing distortion of 
the base being transmitted te the bed, which is accu- 
rately scraped. This is only one of seventeen specific 
features which make the new Sav-Way M-1-A Grinder 
outstanding in design and construction. 


For complete description and specifications, attach Send the Coupon 
the coupon to your letterhead. for Your C opy 


















SAV-WAY INDUSTR 
Detroit, Michigan 


Kindly send” me a er of Ping 


1ES, 4875 E. 8-Mile Road 





KEEP AN EYE ON 









illustrated folder 
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Address 
4875 EAST EIGHT MILE - DETROIT, MICHIGAN pines 
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A HIGHLY DEVELOPED LINE... 


MA 8—Eight speeds. 1200 
to 12,000 R.P.M. Small work 
up to %”. Built-in motor. 
Bench and column types. 1 
to 6 spindles. 


Type B—No. 1, No. 2, No. 3 
sizes. Hand feed drilling units. 
Hand feed tapping units. 
Power feed drilling units. 





Wa years of steady develop- . 


ment can evolve the drilling equip- 
ment that is found in the Avey Line 
of Sensitive Drilling Machines. 


The advances required in ma- 


chining methods caused by the — 
demands for greater output, ne- 
cessitated more efficient drilling . 
equipment. Avey Drilling Ma-. 

. chines have steadily led the field. 
_ Avey High Speed Sensitive Drill- — 
ing Machines are built-intypesand | 


sizes to cope with varied needs. 


They are designed in capacities - 


from the smallest drill gauge size 
to approximately 11/4 inches. 


Being ball bearing *throughout, 


they rate the highest speeds with- 
out vibration. This feature insures 


maintained accuracy. 


The Avey Catolog details the line 
of Avey 
Drilling Machine Accessories. 


Avey Engineers will come to your 


aid in solving new and different 


drilling problems. 
® 


Individual Motors for 
each Spindle. 


Single and Multiple Spindles. 


AVEY 


DRILLING MACHINE CO, 


CINCINNATI - OHIO 


Drilling Machines and 


MA 6—Six speeds. No. 2 and 
No. 3 sizes. Built-in motors. 
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Belted quick speed change 
machine. No. 2 size. Four 
speeds. Standard frame 
motors. 
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FORMED WHEEL 


This special GEARGRIND Machine was designed for 
grinding the ball grooves in the outer housing of the 
RZEPPA Constant Velocity Universal Joint. 


The work oscillates on a swinging head, controlled by an 
automatic magnetic brake, permitting the Formed Wheel to 
grind the radii for the ball groove in a curve. The formed 
grinding wheel is fed in from the front, the rapid traverse 
of the table being governed by means of an air cylinder. 
The spacing of the grooves is controlled by an accurate 
index head. 

Ball grooves in the various sizes of Rzeppa joints range 
from 114.6” to 11346” and this machine accommodates 
them all. 

GEARGRIND engineers will be glad to discuss the applica- 
tion of Formed Wheel Grinding to special problems, where 
accuracy and production are prime factors. 


TYPE JG-5 


GEARGRIND Groove 
Grinder. 


TYPE GG-16 


80’ Length Involute Gear and 
Spline Grinding Machine. 
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A TOWER OF STRENGTH 


ON YOUR 
HORIZONTAL 
BORING, DRILLING 
AND MILLING 
OPERATIONS 
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BORING MILL +: 
TYPE 


5!/2" diameter of boring bar 
24 spindle speeds from 3 to 460 


Bar travel — 48” (standard) but can be 
increased to 72” 

Column travel — 6’ (standard) but can 
be increased to 20’ 

Vertical travel of head on column — 
72” (standard) but can be increased 
to 96” 


Can be furnished with 18” or 24” cross 
traverse of column 





Weight of standard machine, without 
floor plate, 51,000+ 


WRITE 


for descriptive circular. 


THE G. A. “oe  & | COMPANY 
TE ee sk a 


THE GRAY LINE — Double Housing and Openside Planers, Switch Planers, Die Block Planers, Double- 


Housing and Openside Milling Planers, Planer Type Milling Machines, Horizontal Boring Machines 
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IN AMERICA’S GREAT PRODUCTION PLANTS... 


AND AHEAD OF TIME 


Every day brings the end of war closer—Victory. 
When that day comes, the Acme-Gridley Automatics that are 
doing such a big job in producing an endless supply of fighting equip- 
6p a a Acnapace gapeedert ment and ammunition, will be ready to work on the products of peace. 
> anc hg scatapeggane ae: These Automatics are not merely one-p se Wi lucti 
et Acteaes ent tes y one-purpose war production 
lessly producing millions upon , machines. They are versatile—adaptable. Retooled, they will turn 
millions of ammunition parts f out the parts for new and better cars, trucks, planes, farm machines, 
‘ household appliances and business equipment—precision parts in 
unlimited quantity, at lower costs than ever before! 
Acme-Gridleys operate at speeds as high, and feeds as fast, as 
modern tools will withstand, 
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| 170 EAST 1318" STREET © CLEVELAND, OHIO 
ACME-GRIDLEY 4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS + SINGLE SPINDLE AUTOMATICS * AUTOMATIC THREADING DIES 
AND TAPS + THE CHRONOLOG + LIMIT AND CONTROL STATION “SWITCHES * SOLENOIDS + CENTRIFUGES * CONTRACT MANUFACTURING 





ABOVE: Blade spring 
pack retainers ground on 
parallel faces at the rate 
of 20 TO 25 PIECES 
PER MINUTE by the 


rotary-carrier method. 


Stock removal, .005” to 
.008” over all; toler- 
ances, .001” for parallel- 
ism and uniformity. 


UR AZax SURFAC 


GARDNER- GRIND 
YO ES J 
= 


> 


_ encountering.small parallel- 

surface work similar to the parts 
shown here, are finding that the Gard- 
ner No. 77A-12'' Double Spindle 
Grinder will turn them out at high pro- 
duction rates, and to close accuracies, 
as well. 


This machine is easily adapted to either 
semi-automatic joperation, as in the 
“close-up'' at the left, or to purely 
hand-operated fixtures, as seen in the 
right-hand illustration. 


Time-study figures are given under the 
'‘close-ups'’ — they indicate the re- 
markable possibilities of this handy 

Double Head Gardner Grinder. 





ABOVE: Camera shutter 
parts of chrome vanadium 
steel, ground in a hand- 
operated gun-type sliding 
fixture. 


PRODUCTION: 2 to 6 
pieces per minute, depend- 


ing upon size; removing 
.030” over all stock, and 
maintaining tolerances of 
.002 - .003 for uniformity. 


High production on small parallel surfaces 


It You Finish Small 


.. Parallel Surface Parts- 


WRITE FOR DATA ON 
THE GARDNER No. 77A 
GRINDER! 


GARDNER MACHINE COMPANY 


410 East Gardner Street ” 


r 7 » Beloit, Wisconsin, U.S.A. 
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Ceco gives One-Operation 


PRECISION PRODUCTION 


of Intricate Parts with Single Tip Tools 


CECO REVOLUTIONIZES 
THE MASS PRODUCTION 
OF EXTREMELY ACCURATE 
HIGH FINISH PARTS 


America’s bellwether makers of pre- 
Cision instruments have found that 
the CECO Automatic Screw Machine 
gives them economy, accuracy and 
high finish precision production of 
intricate parts, such as those shown 
on this page, undreamed of with con- 
ventional screw machines. 


DIESEL SUBMARINE ENGINE PART 
CECO-MADE IN ONE OPERATION 
This part was generated in one opera- 
tion to extremely high finish without 
grinding, using single tip tool, which 
leaves no tool or chatter marks as 
with formed tools. 

MATERIAL: Tough alloy steel. 

DIAMETER: Extremely close tolerance. 


Write For Complete Illustrated Data 


THE CITY ENGINEERING COMPANY * DAYTON, OHIO 


Since 1909, Designers and Builders of Tools, Dies, 
Jigs, Fixtures, Gages and Special Machinery 
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Shown is the CECO tool head with 5 
cam-actuated radial tools and a cam- 
controlled sliding headstock which 
feeds the bar stock past the single 
tip tools. This coordination of head- 
stock and tool slide movements 
makes possible the production of 
parts, the diameters of which can 
be held within the limits of .0003 
on production work. 


BAR CAPACITY: Available in 4%“ 
and 2" bar capacity. 
4 or 5 RADIAL TOOL SLIDES: 


MAXIMUM TURNING LENGTH: 
4" with flat cam. 


MASTER SPEED RANGER: Varies 
Spindle speed from 675 to 7500 
R.P.M. at the turn of a handwheel. 


PRECISION ROLLER BEARING 
SPINDLE: Always in adjustment. 


CONSTANT RISE FEEDING 
MECHANISM gives extreme 
feeding accuracy. 


SWISS TYPE 7, 


UNIVERSAL PRECISION 
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SCREW MACHINES 


THREE MODELS: — 4-3-8, 5-3-8, 5-4-8 
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A 3,000-LB. HYDRAULIC PUMP 
DRIVEN BY A '‘2-HP MOTOR 


PS keri is the new 3,000-lb. Hi-Po Supercharged 
Hydraulic Pump—driven by a 14-hp. motor— 
delivers power free from pulsations—builds up 
pressure fast—available in a range of sizes adapt- 
able to the operation of machine tools, hydraulic 
cylinders used in the plastic arts, hydraulic cylin- 
ders for die casting, and many other hydraulic 
power applications. 

This supercharged pump has a low-pressure 
section which supercharges a high-pressure 
section. The entire unit is compact, and all parts 
are easily accessible. All materials are carefully 
selected to give long unfailing service. 

Anker-Holth engineers are ready to help you 
with your hydraulic power problems, and to show 
you the numerous advantages of the new Hi-Po 
Supercharged Pump. : | 





a 

“Airgrip” revolving air 
cylinders assure more 
efficient operation. 






Anker-Holth engineers also are ready to help 
you increase production more than 25%, 
reduce operator fatigue, and lower machin- 
ing costs by the application of ‘Airgrip’’ high 
speed revolving air cylinders and ‘‘Airgrip’’ 
air operated chucks. Write for the new ‘‘Air- 
grip” catalog! 











Anker-Holth Mfg. Co. 
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332 S. Michigan Ave. Chicago 4, Ill. 
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CLASSIFIED 


ADVERTISING | 


for bringing business 
needs or opportunities 
to the attention of 
other men associated in 
executive management, 
sales and responsible , 
technical, engineering 
and operating capaci- 
ties with the industries 
served by... 


The SEARCHLIGHT 
SECTIONS 


Classified Advertising 
of these 
McGraw-Hill publications 


American Machinist 

Aviation 

Business Week 

Bus Transportation 

Chemical & Met. Engineering 
Coal Age 

Construction Methods 
Electrical Contracting 
Electrical Merchandising 
Electrical World 

Electronics 

Engineering & Mining Journal 
Engineering News-Record 

E. & M. J. Markets 

Factory Management & Maint. 
Food Industries 

Power 

Product Engineering 

Textile World 


For advertising rates or 


other information, write: 


Departmental Staff 


McGRAW- HILL 
PUBLISHING CO., INC. 


330 W. 42nd Street 
New York 18, N. Y. 
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Combined by a 


speed and g STOKERUNIT SIMPLEX 
ini Phecision BORING MACHINE 


- = 
The finished motor stator yoke as it came 


from the Simplex Precision Boring Machine Conveniently located — controls govern the entire machin- 
ing cycle of this Simplex 2-U Two-Way Precision Boring Machine 


Precision Boring and Facing on Motor Stator Yoke Completed 
In One Operation With 2-U Two-Way Model 


{ Boring, facing and counterboring operations on this motor stator 
.= =" yoke were combined by the manufacturer into one operation with 
pr is | a Stokerunit Simplex 2-U Two-Way Precision Boring Machine. 
| ¥ Four tungsten carbide cutting tools, three on the long end, one 
ee ‘| on the short end, operate simultaneously to complete the three 
) ae required boring operaticns at different diameters and depths in 
a minimum of boring time. Ease and speed in set-up of the part 
also brought savings in floor-to-floor operations. 


In addition to savings in time, the manufacturer obtained high 
finish and close tolerances on all required bores. AH diameters 
were held well within tolerances of +.002’’ and —.000’’. This 
model is capable of maintaining accuracy to .0002’’ with excellent 
finish and is also used for the boring of both larger and smaller 
stator yokes. Only minor adjustment of the machine and a change 
in the size of cutting tools used are necessary to adapt the Simplex 
2-U Two-Way Model for use in the precision boring of these parts. 


Stokerunit Solves Your Boring Problems 

Write Ti : Twenty-five versatile models of Stokerunit Simplex Precision 
: for these two Sim- Boring Machines are available, covering almost the entire range 

plex Booklets which contain complete data f Sates fell licati Th Senaiciuatustte aide 
| and specifications on the entire line of Precision boring applications. ey are furnished with either 
Paucision Stokerunit Simplex Precision Boring Ma- hydraulic or mechanical feeds, with single or multiple spindles 
sph P chines. For specific recommendations send and are adaptable to either short-run or production work. Simplex 
_- blueprints of parts together with your pro- precision boring machines enable you to obtain accuracy and 


duction requirements. You are under no as : war : 
— “ finish in boring, even with inexperienced operators. 
YW senreairon obligation. 


STOKERUNIT CORPORATION 


SIGNERS AND BUILDERS OF PRECISION BORING MACHINES AND MILLING MACHINES 


acna wrewr asivrerewuceti eFarcesy asti Wativec 1A WicrnonoNCcIN 








Immediate 
Delivery 


@ Body is of semi-steel, heavily ribbed, will withstand 
unusual strain. Hardened steel jaws, accurately ground, 
have wide gripping surface. Steel thrust bearings 
are provided to give long wear and durability. 


10” Size 
12” Size 
14” Size 
16” Size 


We can also supply 3 jaw Univeral chucks in the following 
sizes: 64%” —7%2”—10'2”. 
A-new free catalog is now available . . , write for it today. 


Also Manufacturers of Magnetic Chucks * Demagnetizers 
Milling Machine Vises * Power Hack Saws * Dividing Heads 


ae 
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We also manufacture LATHE CHUCKS @ MAGNETIC CHUCKS @¢ DEMAGNETIZERS ¢ MILLING MACHINE VISES ¢ POWER HACKSAWS 
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She can fill his shees * 


with KENT-OWENS / 
MACHINES! .. 


* For a better use of manpower and WOMAN- 
power...you can’t beat KENT-OWENS Milling 
Machines! They’re the right answer for simple, 
efficient, practical operation that’s easy for green 
help to master. Ruggedly built...designed to help 
you meet RUSH war schedules with greater speed 
and accuracy in your production. Send for latest 


! 
Kent-Owens No. 2-20V 
Vertical Milling Machine 


.. Table, 42” by 12”, 
Table travel, 20”. 


bulletins. 
Kent-Owens Machine Company, Toledo, Ohio. 





THERE’S A KENT-OWENS REPRESENTATIVE NEAR YOU 


INDIANAPOLIS PHILADELPHIA 


BOSTON 
Oatis-Booth Calco Machinery Com pany 


General Machinery Corp. 











Machinery Co. 


KANSAS CITY 
Eichman Machinery Co. 
LOS ANGELES 
Eccles & Davies 
Machinery Company 
Harron, Rickard & 

cCone 
MILWAUKEE 
Neff, Kohibusch & Bissell 
MOLINE 
John J. Normoyle Co. 
MONTREAL 
F. F. Barber Machinery Co. 
NEW ORLEANS 
Oliver H. Van Horn Co., 
Inc. 
NEW YORK 
Wilson Brown Company 


BUFFALO 
Don W. Patterson 
CHICAGO 
Neff, Kohibusch & 
issell 
DALLAS 
Hamilton-Huster 
Machinery Co. 
DAYTON 
Gosiger Machinery Co. 
DETROIT 
A. C. Haberkorn 
Machinery Co. 
GRAND RAPIDS 
Joseph Monahan 
HOUSTON 
Oliver H. yes Horn Co., 
ac. 


PITTSBURGH 
Barney Machinery Co. 
ROCHESTER 
F. W. Schiefer Machinery 
Company 
SAN FRANCISCO 
C. F. Bulotti Machinery Co. 
SEATTLE 
Star Machinery Company 
ST. LOUIS 
Blackman & Nuetzel 
Machinery Company 
Clarke Equipment Co. 
SYRACUSE 
J. F. Owens Machinery Co. 
TORONTO 
F.F. Barber Machinery Co. 
WALKERVILLE 
F.F. Barber Machinery Co. 


Catt on KENT-OWENS 
for MWlling Machines 



















TW BEST BETS! 


¢ MICRO-SPEED DRIVE 


Recently the editor of a leading metal-working publi- 






cation specializing in screw machine operation visited |a © SELECTOR DIAL CONTROL 
plant employing several batteries of Simmons No. 2 
MICRO-SPEED Turret Lathes. “We were amazed,” he © SPINDLE BRAKE & CLUTCH 





wrote, “at the number of diversified parts that weie 
being turned out on these machines with very little 
special tooling items in use. In fact, many of the turret 
lathes did not have what could be termed a ‘special toql’ 
in their entire set-up.’ 









| 
} 


Therefore, whether your plant has converted to war 
work or continues to make standard products, Simmons 
Turret Lathes will prove a production standby. They 
produce close-talerance work speedily and economicallly. 
The MICRO-SPEED Drive offers unlimited speed variija- 
tion and all changes can be made while the spindle jis 
in operation. This enables quick selection of the spedd 
best suited to the work and cutting tools. Ask TODA'Y 
for full det als and delivery dates. 


SPECIFICATIONS 
Pur Capacity—1'/4"; Swing over bed—14”; 




















| 
| 
Swing over cross-slide—6” | 


|W 
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Made in Plain and Back-geared types 
(latter shown in illustration) 


SIMMONS No. 1A MILLING MACHINE 










Because inexperienced operators learn to produce 
small, high-precision parts quickly, Simmons No. 1A 
Micro-Millers will help solve your skilled-labor shortage. 
These sturdy, versatile milling machines are equally 
efficient on long production runs or small-lot work re- 
quiring frequent set-ups. 












Through MICRO-SPEED, a unitized A.C. motor and 
variable speed drive mounted on a hinged bracket in 
the column, spindle speed changes are made while the 
spindle isin operation. A direct-reading index plate 
shows the speed obtainable at each position of the 
Selector Dialy*Thus the operator can easily determine 
the spindle speed best suited to the work and cutting 
tools. Write TODAY for full details and delivery dates. 




















SPECIFICATIONS 

. ® MICRO-SPEED DRIVE | SPEEDS: 64-710 R.P.M. 

® SELECTOR DIAL CONTROL RANGE OF FEEDS: Horizontal, 34”; Cross, 8”; 
Vertical, 18!/2” 

° SPINDLE BRAKE & CLUTCH te 


SIMMONS MACHINE TOOL CORPORATION 


Main Office: 1759 NORTH BROADWAY, ALBANY 1,,N. Y. New York Office: 149 BROADWAY 


SIMMONS 


LATHES - TURRET LATHES - MILLERS - PLANERS - 6 BAR BORING MACHINES 
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To Help You Keep ‘Em Rolling 


Whether you build munitions, run railroads, or operate 
other essential services ... you can depend upon Hy-Draulic 
Shapers, Planers, Slotters and Shaper-Planers for important 
help in the war-winning job of keeping ’em rolling on pro- 
duction lines, roads and rails. These machines, and these 
only in their classifications, have hydraulic drives that provide 
unlimited numbers of cutting speeds and feeds in specified 
ranges. Quickly, easily and without stopping the machines, 
operators can get the exact combination of speed and feed 
for best results on work in process. They can reverse or 
“short-stroke” rams or tables at any point. Centralized 
controls and power rapid traverses promote easy set-up 


and high output. 


Special Uses: In addition to high accuracy, speed and con- 
venience on conventional work, Hy-Draulic Machine Tools 
have many special uses in machining weldments, forgings, 
castings, die blocks and other work pieces. 
Our wide experience in the application of 
Hy-Draulic Machine Tools is yours for 
Victory. Send drawings and com- 
plete data for quotations on special 
machines. On standard machines, 
write for Catalog Number 1002. 


UNITED STATES 
WAR 


Hy-Draulic Shapers 
16” to 28” stroke 


Hy-Draulic Shaper 
12” High Speed 

















Reg US Pat. Off 


OCTOBER 1/4, 


Hy-Draulic Slotter 
36” Stroke — 


Hy-Draulic Planers 
Double-Housing shown, Openside available 


(omens ~ oe 
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Hy-Draulic Shaper-Planers 
66” to 144” stroke 


Hy-Draulic Shaper 
6” Openside 











You Can Still Get Service from BISSETT! 


Here’s és Citiateees oe eth, We're sdrry that we can’t tell you the whole NORMALLY CARRIED IN STOCK 

, story . .|. of all the things Bissett engineers are >> on qn lhe y ~ “7 
stands the terrific pressure and doing for Bissett customers these days . . . but Rolled and Cold Drawn + Chisel 
friction between the lathe’s dead needless to say, you can still get service from Steels + Cumberland Ground Shafts 


our warehouse. Why not try us? cee te ee oh ee 


center and the work. Its use Bits + Shim Steels + Tool Steels - 
BUY WAR BONDS 


prevents overheating and undue 


Tool Steel Tubing + Boiler Tubing 





wear, enables you to tighten the 
set-up, increase speed, take 
heavier cuts. 


DIXON’S LATHE CENTER 
GRAPHITE LUBRICANT 


Saves the center, reduces re- 


the B | S S E T T snebantie temmenane osen, 
steel — 





INTERMEDIATE CLEANER 


jects, increases accuracy and pa y 
production. A combination of for All Kinds of Metal Parts « 


pure flake graphite and extreme 
pressure additives. Use it also 
on lathe steady rests and jack 
screws and many other general 
applications where exceptional 
lubricating film strength is re- 
quired. 


EASILY APPLIED 


indy tubes. 1, 4 or 8 oz 
your distributor, or 
inted RLC4 











JOSEPH DIXON CRUCIBLE CO., sersey city 3, W. J. 
Canada: Canadian Asbestos Comp 
Montreal + Toronto - Vancovver + Winnipeg 
Ticonderoga, No. 635 and Microfyne Graphite 
Pipe Joint Compound - Graphite Seal - Graphited Oils 
Cup and Pressure Gun Grease - Gear Lubricants 
Waterproof Graphited Grease + Auto-Marine Grease 
Graph-Air Guns + Belt Dressing (Contains no Graphite) 


4642 























Magnus 731 — the new emulsion cleaner was developed to 
meet the need for a safe, speedy metal cleaner for the 
many cases where chips, loosely bonded dirt and lubricant 
must be removed without the need of providing a chemically 
clean surface. It does a quick, thorough job, leaving the 
work with a slight coating of oil for anti-rust protection 
while work is held for subsequent operations, or shipped 
to other plants. 


Used Straight or in Water Emulsion 


Magnus 731 is used straight as a pre-clean dip or spray 
before solvent degreasing, or in a 1-100 water emulsion. It 
works equally well as a@ spray or a dip, and requires no 
rinsing. Where a heavier anti-rusting oil film is required, 
emulsion may be made up to 4-100 proportions. 

Adaptable to any washing machine, Magnus 731 is neutral, 
non-odorous, non-toxic, non-volatile and non-inflammable. 
It can be used on any metal with complete safety . . . at 
any temperature from room to boiling. 

Write Today for Full Information. 
MAGNUS CHEMICAL COMPANY 


Manufacturers of Cleaning Materials, Industrial Soaps, Metallic 
Soaps, Sulfonated Oils, Emulsitying Agents and Metal Working 


60 SOUTH AVENUE 


Lubricants. 


industrial Cl Itants in All Principal Cities 
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For Example: 





This turning tool was 
furnished to do a spe- 
cific job and has given out- 
standing performance ina 
competitive field of cutting tools. 


STANDARD GROUND TOOL BITS AND TURNING TOOLS FURNISHED FROM STOCK 


GORHAM TOOL CO. 


14401 WOODROW WILSON 


OCTOBER 14, 1943 





DETROIT 3, MICHIGAN 
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L & D HIGH SPEED 


The Super Sensitive L & D Drill Press 
is a production tool for the precision 
drilling of holes from 1/16” down to 
.004” (or smaller). Drills really cut on 
this machine, because speeds up to 
23,000 R.P.M. are available. This posi- 
tive cutting action, plus balanced, 
finger-tip control, give high produc- 
tion with a minimum of drill break- 
age—even with unskilled operators! 
The Super Sensitive is available with 
one, two, three or four spindles. The 
coupon will bring complete details— 
mail it today. 


EDWARD BLAKE 


, MODEL F. WET TOOL GRINDER 





New! ......for tool room or shop— 
assures stepped up 











Have you tiny holes to drill? 


ep emMllite 


production 


The MODEL “F” is a distinctly new wet tool grinder with advanced 
features which adapt it to modern production in grinding all hard 
metal, special alloys and tungsten carbide. It is built for long, hard 
service and can be depended on to speed up grinding operations. It 
is built in 14”, 20° and 30” sizes. 

Outstanding features include: 

+ motor mounted in air-flow base for cool running. It is 
easily accessible for take-up of multi-v belt. 


quick and easy wheel change made possible by merely 
| removing cover on wheel side unscrewing a single nut and removing 
| flange 


| + « Oversize spindle shaft turns on Timken tapered roller bear- 
ings mounted in specially designed pillow block, easily adjusted. 


| + + « Constant flow oiling of positively sealed spindle bearings. 
+ « «+ Wheel and shaft adjustable for balance. 
- all belts are completely adjustable. 


- wheel dressing simplified by means of a new combination 
tool rest and wheel dresser permanently located in front of wheel. 



















convenient remote control provided for coolant. 









CIRCULAR A-7 which contains lete 
Send for specifications. ware r details and 


mG. BLOUNT Ce ice! 

























DRILL PRESS [Bae 


— wa 




















Speeds from 3000 10 23,000 R.P.M. Avail- 
able with one, two, three or four spindles. 
























Please send me complete details on the Super 
Sensitive Drill Press. 











Name ie 











Company Deere Oe 













Street 








City State 





C @) M PA N y BLAKE TAP GRINDERS — FILTAIRE PORTABLE DUST COLLEC 
! TORS — AMERICAN TOOL HOLDERS — BLACK DIAMOND PRE 


£34 COMMONWEALTH AVE., NEWTON CENTRE, MASS. CISION DRILL GRINDERS-~L & D HIGH SPEED DRILL PRESSES 
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Make equipment last 
longer with the help of 


DE LAVAL 
PURIFIERS and CLARIFIERS for FACTORY OILS 


Coolant clarification systems utilizing De Laval 
Centrifugal Clarifiers, as that illustrated in part 
above, make it possible to keep grinding coolant 
clean and free from harmful abrasive sediment, 
and thus produce uniformly good ground fin- 
Grinding can be done 
to closer limits; fast cutting action of the wheels 


ishes quickly, at low cost. 
is maintained over long periods. Moreover, cen- 
trifugally cleaned coolant prolongs wheel life, 
minimizes wheel dressing, and increases the life 
of the coolant. 


In most factories, such coolant clarification sys- 
tems are only one of the many opportunities that 
exist for the profitable use of De Laval centrifugal 
oil purifiers and clarifiers. Cutting oil reclama- 


Manufacturer Obtained 
Better Finishes 


How One 


in .1936, @ well-known manufacturer of gears installed 
two De Laval Clarifiers to remove metallic and abrasive 
particles from coolant. Three years later, when additional 
capacity became necessary, two of the newer De Laval 
“‘Hermetic’’ Coolant Clarifiers were installed, and these were 
followed by others until today this company uses eight 
‘‘Hermetic’’ Coolant Clarifiers in addition to the original 
two De Laval machines, making it possible te elarify coolant 
100% before it is returned to the grinders. The illustra- 
tion shows the oriainal De Laval machines and four of the 
Hermetic’ Clarifiers. 





tion, the salvaging of chips and turnings, purifi- 
cation of lubricating oils in circulating oil sys- 
tems, reclamation of washing oil, purification of 


hydraulic oils . . . are among others. 


These applications are among those described 
in Bulletin F: “De Laval Purifiers for Factory 
Oils”. Write for it. 


THE DE LAVAL SEPARATOR COMPANY 


165 Broadway, New York, 6 427 Randolph St., Chicago, 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco, 19 


THE DE LAVAL COMPANY, Limited 


MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 


D E LAVAL 2. Fez-'o2." 


for GREATER OPERATING EFFICIENCY 
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WORK : TOOL 
ROTATING Goss & DE LEEUW ROTATING 


TYPE Multiple Spindle TYPE 


5 Spindles 4 Spindles 
6 Spindles CHUCKING MACHINES 5 Chucking 


8 Spindles Positions 
} 

On these machines, two threading operations can be han- ened ways, oversize spindles and gears of chrome-nickel 

dled simultaneously, each thread controlled by its own steel, heat-treated, 


lead screw. , 
Among the many other modern features offered in both Complete details will be found in descriptive catalog 


types are: pre-loaded anti-friction spindle bearings, hard- available on request. 


Goss & DE LEEUW MACHINE CO., NEW BRITAIN, CONN. 








US 
HORIZONTAL BORING, DRILLING AND £ ON Ti IN U 0 
Pesos MACHINE e ads nee | [OL H 1G HD pU TY 


and table with outer rail support 

for maintaining exceptional ac-f | DUCTION 
curacy on long work. Get fully} | PRO 

acquainted with the many features, 

of this modern Boring Mill. Ask 

for a copy of our new instructive 

bulletin which points out the | nu- 


merous adventeges of this pew | Kaufman $10 A Hi-Duty single 
Horizontal Boring, Drilling & AAill- | spindle Lead Screw Tapper 
ing Machine. | made in 3 HP and 1'/ HP 
a | models, with 34” N.C. and 1!/2” 
| N. C. Threads in alloy steel 

offers these features: 


e=-e onwmaode..7f 


Fully enclosed ... . lead 
screw and nut operate 
constantly in oil bath .. . 
positively wear - proof 
clutches instantly engaged 
and controlled by air cyl- 
inder . . . quick traverse 
when not actually cutting 
threads... accurate depth 
control control 
to protect tap overload, 
and further protected 
against jamming if work 
is placed in upside down 

. class 3 fits always 
assured and _. perfectly 
controllable. Complete in- 
formation upon request. 


THE PORTAGE MACHINE CO. (ivi in inode 


AKRON 11, OHIO , | ————— MANITOWOC, WISCONSIN 


"3S2euws4 BU ze >eo = 
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* ‘ * Vickers vane type hydraulictpumps and control 
Rigid construction. Our valves designed by the engineers of the GALLMEYER & 
GRAND RAPIDS Hydraulic LIVINGSTON COMPANY make it possible to produce 
Feed Surface Grinders are Ss fine, accurate work while running machines at maximum 
built around a heavy, rugged, : longitudinal table speeds ranging from 80 feet per min- 
one-piece column and base ute in the case of the small 6''x8'' capacity grinder 
casting which guarantees per- to 125 feet per minute in the larger machines. 

manence of alignment between 

vertical head ways and cross 

travel ways. 


* Precision flange type preloaded bal! bearing spindle 
mounted in heavy rigidly constructed head is driven by 
motor of ample power through vee-belts and provision 
is made for two usable spindle speeds. 


4 
7 These machines are was we , ; * If you are interested 
equipped with patented : . — f : “e : ~ asta aris Yo 
vertical movement of wheel ' ydraulic Feec urface 
head mounted in a loca- . Grinders in which tool 
tion convenient to the room accuracy is combined 
operator and providing for } with production speeds, 


a circular Vernier reading » < 7 we suggest that you ask 
from a small flat gradu- for bulletin GL-100 

ated dial in the center of 

the hand wheel. The large 

outer hand wheel provides 

for rapid raising and low- 

ering the wheel head while : | 

the smaller inner wheel 
provides for the final 
setting 


Hai machines are 
equipped with Bijur one- 
shot lubricating system by 
means of which all bear- 
ings and working surfaces 
except spindle bearings 
and motor bearings are 
conveniently and properly 
lubricated. 





| PAM even 
| Seisn y 


A 
. EY ENGST ay fo 








. i Can Pe ~ > a” me Y ‘eg 
SALLMEYER & LIVINGSTON CO 
330 STRAIGHT AVE. 8. W. 

GRAND RAPIDS. 1 MICHIGAN | 











QUEEN CITY 
GRINDERS 











with the 


CUTTER GRINDER 





shank cutters, plain or tapered 
formed cutters. 
cutter equipment. 
sharpened on the 
cutters. 
duced greatly increased. 
assured. 


Form relieved 


" “ 
Barnes 


CUTTER LIFE EXTENDED 5 


BARNES PRECISION 


Highly efficient for grinding formed cutters, 
gangs of form or plain cutters, plain cutters, 
reamers; 
makes possible the use of profile ground 
No need to change existing 
cutters, 
become profile 
Quality and quantity of work pro- 
Accuracy absolutely 


SEND FOR DESCRIPTIVE CIRCULAR 


to 8 TIMES 












140 Federal St. 


GENERAL MACHINERY CORP. 


Boston, Mass. 



















































. a complete range of powerful, sturdy 
grinders for all services. Units are available 

















in bench, pedestal and heavy duty box-type 


| go s||HAMILTON- 


MUEHLMATT 
“VARIMATIC" 


offers a wide range of super 
sensitive drilling speeds 


The wide range of drilling speeds pro- 
vided in the ‘“‘Varimatic’’ makes it 
adaptable for the finest of tool room 
work, instrument, diesel, electrical, air- 
lane and similar precision work. It is 
uilt to “‘instrument precision’’ and has 
a capacity for drills from .004” te 5/16” 
inclusive. Speed Ranges as follows—Low 
Range—Minimum 840—Maximum 2700 
—High Range—Minimum 2900—Maxi- 
mum 9300. rite for details. 





The Hamilton Tool Co. 
HAMILTON OHIO 











bases, from 1 H.P. to 10 H.P. Each Queen 
City Grinder is supplied fully equipped . . . 
ready for immediate use. Equipment includes 
two Carborundum wheels, safe, enclosed 
wheel guards with built-in exhaust, adjus- 
table and safe work rests, tool tray, water 
pot, adjustable shatterproof eyeshields. 
Initial cost is well under that of comparable 
grinders. Write today, or contact your near- 
est Queen City representative for complete | 
information. | 










These Queen City Dealers 
are at your service. 






Chandier Machinery Company, Atlanta, Ga. 
Noland Company, inc., Chattanooga, Tenn. 
Hess-Schenek Company, Cleveland, Ohio 













RIVETERS 
their line 
smallest to 


NING 


or 


meet all 


RANT 


head rivets from 
54,” diameter 
either by NOISELESS SPIN- 


HAMMER method—Sizes to 
needs—Types 
clude Vertical 
tal Multiple Spindles. 
Write for literature and don't 
forget to send sampies. 
THE GRANT MFG. & 
MACHINE Co. 
85 Silliman Ave., Bridgeport, Conn., U. S. A. 









PIONEERS in 


VIBRATING 


in- 
and Horizon- 





E. W. Smith Machinery Company, Columbus, Ohio 
Hamilton Huster Machinery Company, Dallas, Texas 











C. H. Gosiger Machinery Company, Dayton, Ohie 
James W. George Machinery Company, Detroit, Mich. 
Wessendorff, Nelms & Company, Houston, Texas 
Indianapolis Machinery & Supply Company, tndian- 
apolis, indiana 
Smith Booth Usher Company, Los Angeles, Calif. 
Hays Supply Company, Memphis, Tenn. 
State Machine Tool Company, Milwaukee, Wisc. 
Morris Machinery Company, Newark, N. J. 
A. Klingethofer, Inc., New York, N. Y. 
Monarch Machinery Company, Philadelphia, Pa. 
Galbreath Machinery Company, Pittsburgh, Pa. 
General Tool Company, Portiand, Oregon 
















Osborne Machinery Company, San Franciseo, Calif. 





: —_—_—__ 
Die-Making Machines 


They save 50% on sawing, filing and 
maintaining 
Ask for special bulletin 
Pointers, 


lapping operations, easily 
-002” limits. 
—also circulars 
Point Thinners, 
Tool Grinders. 


on Drill 


Cutter 


Oliver Instrument Co.,1414 Maumee St., Adrian, Mich. 


Grinders 





and 








West Coast Machinery Company, Seattle, Wash. 
Dixie Mill Supply Company, inc., Shreveport-New 











Orleans, La. 
McDonald Machinery Company, 


QUEEN CITY 
MACHINE TOOL CO. 


218 EAST SECOND STREET 
CINCINNATI, OHIO 





St. Louis, Missouri 

















=~, Drilling and Tapping 
| ) Machines 


JB (Automatic and Semi-Automatic) 


LELAND GIFFORD Co. 
WORCESTER, MASS. 











— 
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on hole (1.656”) of track link for popular tanks reamed 
from both sides (.005 tolerance)—small hole (1.125”) line—reamed entire 
length from one side (plus, minus .001)—on this 20-foot double-end horizontal, 
multi-drilling and reaming machine engineered and built by LeMaire. Ream- 
ing operations are timed to be completed in same time required for drilling 
holes. Outside holes are chamfered an extra depth to have required chamfer 
remaining after broaching. Center trunnion has five operating stations and 
one loading station and is operated manually. It can also be made for 
automatic operation. 
This is one of the many machines that have been engineered and built by LeMaire to meet increased production 
demands. In many cases, we have combined in one machine operations formerly performed on several independent 


ones—resulting in giving users a stepped-up production of three, four, and often ten times the output they were 
able to get before. 


If you have problems that involve production capacities, let us discuss them with you. 








BUY 


F ed PRODUCTION “MACHINES — 


Cad Ras ee 


























Remarkably fast cutting of Metals 
is assured by | 


PORTER-McLEOD 


COLD METAL SAWING MACHINE 












Cutting of metal stock is put on a really high production basis by 
this powerful, conveniently handled, clean, fast and accurately cutting 
Porter-McLeod machine. It can be depended on to save time on the 
wide range of stock cutting involved in war work. 

In addition to its capacity for handling up to 8” round or 7!/,” 
square stock, this machine is provided with a unique method of hold- 
ing work which enables it to nest economical quantities of bars and 
shapes for multiple cutting. All cutting is fast because a 3” per 
minute feed is provided. 

Fast, accurate work and long blade wear are made possible by an 
upward feeding of specially designed and supported blade and by a 
friction disc feed. 

Outline your cutting-off problem and ask for our recommendations 
to solve it. Send at once for Descriptive Bulletin on the 8” Porter- 
Mcleod cold metal sawing machine. 


















PORTER-McLEOD MACHINE TOOL CO. INC. 


rrr eo, MASS., G.S. 



















Solve Today’s Tough Problems 


the Simple, Accurate Way | W 
with the Zi OF. 
SHIELDS NO. 3 


VERTICAL 
UNIVERSAL MILLER ELECTROBLAST 


Delivery 4 Weeks 



























High speed heat in twenty minutes 





Powerful Torch 
used separately as 
a handy portable 
flame. $30. 






Intricate milling, bor- 
ing and drilling oper- 






tions which by con- 
ventional machines 
would require multi- 
ple set-up and spe- 
cial fixtures, can be 
handled quickly, con- 
veniently and accu- 
rately on the SHIELDS in a single set-up of the work and without 
_ costly fixtures. 

Unique and exclusive features include: 

. adjustable head which can be tilted to any compound angle, 
making possible universal milling with dividing head and centers 
without swinging table. 

. power down feed incorporated in head, making possible drill- 
ing and boring at compound angles in different faces of work at 
one set-up. 

. 7” spindle travel and speeds from 35 to 1128 R.P.M. provide 
versatility for a wide range of work. 

CONDENSED SPECIFICATIONS 


Table Working Surface—64” x 16”. Longitudinal Power Travel— 
34”. Cross Power Travel—l4”. Vertical Power Travel—17!/2” 


Write for complete detailed specifications 


SHIELDS MANUFACTURING CO.., Inc. 
Long Island City, N. Y. 


































High Speed 
Muffle Furnace, 
no scaling or de- 
carburization, at 
7e per hour quick- 
ly saves its cost. 
Muffle 7” x 3%” 
x 2144” $40. 

Also a_ larger 
furnace with 
built-in torch, muffle 7” x 454” x 344”. 

Hydrogen Brazing Furnace as shown above, range 
1300-2400 F. 

Especially adapted for the correct brazing of car- 
bide-tipped tools; also for clean hardening of high 
speed and carbon tools. 

Sold with complete equipment (except hydrogen 
tank) with directions, ready for use. 


STARK TOOL CO. 


ESTABLISHED 1862 WALTHAM, MASS. 


Originators of the American Bench Lathe 
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Add to the life of your tools...at lower 


cost... with the substantial, accurate 


— DELTA Toolmaker Surface Grinder 


_ “A heck of a lot of 
vid) machine for the money,” 
— say delighted users... 


You make a big saving on initial cost 
— and get dependable, trouble-free re- 
sults over a long, useful life — with this 
husky, big-capacity grinder. It is ideal 
for surface grinding, tool sharpening, 
and any other grinding operation within 
its range. | 























Designed for speed and ease of opera- 
tion. Convenient controls...wide grad- 
uations on micrometer for close settings 
. .. unique wheel adapter that saves on 
“truing-up” operations . . . many other 
features that assure you of creditable 
performance when you select this 
modern, substantial, good-looking 
machine. 













ae _ SS RS SSS OE ESS, 


Sé J 7/ s 2 Li 2 ’ 
Heavy enough for production work (over 6 feet high, 
weight close to 700 Ibs.). 
Wheel 7x2, 1144” bore; minimum cup wheel 31/2” dia. 
Capacity (under 7” wheel)—9Y,” to table—6” to Brown & 
Sharpe No, 510 Magnetic Chuck (not furnished). 
Maximum surface that can be ground: Length 
134", width 6” (table surface 53/4,"x13). 
Hand operated. Traverse feed, one graduation is .001”. 












Try one machine now, and see for 
yourself. Call your industrial dis- 
tributor (Delta sells only through 
distributors) today. Write 


for new Delta catalog. 
M-4 
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—— BS SiS REM eB Bee Bese wee ee ~~. 


Coarse vertical adjustment (wheel at top left), 91” range. Tear out eee 

Micrometer adjustment ¥%” range, each graduati i . 
ory J s fange, ea graduation 1s and mail the 

Two spindle speeds: 3200 or 4200 R.P.M. with 60 cy. I 
Bay ¥ coupon today! 
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THE DELTA MANUFACTURING CO. 
608L E. Vienna Ave., Milwaukee 1, Wis. 


Please send me your new catalog giving full 
machine grinds the chip- details on the Delta Toolmaker Surface Grinder 
breaker groove on car- and your full line of low-cost machine tools. 


bide-tipped tools—also M | LIWAUK o E N 
V ame. 










DELTA 
, CHIP-BREAKER GRINDER 
This double-purpose 












serves, with a simple, ee 


quick adjustment, as a ns 
regular surface grinder M h T | 

for hogging down the achine moors aeeone 
steel shank. No. 24-205 
chip-breaker grinder = == = §@_ Address... 


































with Univies end cool DRILL PRESSES — GRINDERS | 
ant attachment, $343.50 — CUT-OFF MACHINES — Gi =, 
without wheel, motor | BAND SAWS — ABRASIVE ! nn, <a aaa 
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10144 x 10% Swiveiling Magnetic 
Chuck available in lengths up to 
207” 













DEMAGNETIZERS 


Send for a copy of Bulletin K7 giving 
complete information on Walker D.C. 
and A.C. Demagnetizers. These units 
—in 110 and 220 v.—are suitable for 
removing residual magnetism from a 
wide variety of work, are convenient 
and highly efficient. 


























Style B Face Plate for Standard 
Rotary Type Chucks available in 
sizes up to 66” diam. 


Aside from the fact that Walker Magnetic 
Chucks are of tried and proved design and 
construction, the big advantage in coming 
to walker for your needs is the fact that 
you can be certain that you wil! exactly 
meet your needs. Regardless of your re- 
quirement, there’s a Walker to handle it. 


The completeness of the Walker Magnetic 
Chuck line makes it possible for you to 
standardize on these well-known and 
widely accepted units. Every type of mag- 
netic chuck is available in a wide range 
of standard sizes including Rectangular, 
Swivelling, Vertical Face and Rotary. Every 


No. 410 Universal Swivelling Mag- 
netic Chuck 





No. 618 Rectangular Magnetic 
Chuck available in sizes up to 
30” x 96” 


WALKER MAGNETIC CHUCKS 














“% 
design is modern, convenient,; with maxi- 
mum uniform magnetic strength over the 
entire surface. 


Get all the details pertaining to sizes, types 
and construction by wiring today for a copy 
of Bulletin W4. 









Also 


Walker is prepared to furnish promptly ana 
at reasonable price any special magnetic 
chuck that may be required for special 
service conditions. Outline your problem 
and ask us to submit details and quotation. 












Standard 
BENCH LATHES 
YA", %" & 1 


collet capacities 







Designed for precision 
and convenience in handling 


























WADE TOOL COMPANY 


WALTHAM 








MASS. 














for peacetime or 


war production! 


A lathe purchased now, for round-the-clock war 
production, must still meet peacetime require- 
ments. Therefore, specify SPRINGFIELD lathes 
—flexible, efficient, ideal for emergency or nor- 


mal production. 


SPRINGFIELD lathes are built 


in sizes from 14" to 30". Write for descriptive 
bulletins, prices, deliveries, etc. 
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CUTTING ALUMINUM ALLOY (32-S) BAR STOCK FOR AIRCRAFT ENGINE FORGED PISTON SLUGS—CAMPBELL No. 401 CUTAMATIC 


THIS ABRASIVE CUTTING MACHINE 


HELPS MAKE AIRCRAFT ENGINE PRODUCTION RECORDS 


Campbell engineers recommended this particular machine because of its ability to cut large diameter 
bar stock to required dimension at high speed. Production exceeds original Campbell estimates. 
* 7 . 

The cutting records obtained by the forge plant tion, they will be glad to provide you with sugges- 
referred to are typical of what CAMPBELL ABRASIVE tions for cutting procedures in your shop together 
CUTTING MACHINES are doing in every industry today. with estimates of cutting costs. When asking for 
this, it is necessary to state what materials you are 
cutting, the shapes, sizes, lengths of stock before 


cutting, lengths of cut-off pieces, and production 
Remember, Campbell has a complete range—the required per hour. 


only complete range—of Abrasive Cutting Machines. 
‘They currently are being used on all grades of steel, 
annealed and unannealed; on ferrous castings, non- YZ 
ferrous alloys, plastics, glass, and ceramics. They ! 
are cutting solid bar, tubular, and flat stock. 


Campbell has the only complete range of 
Abrasive Cutting Machines 


Your request will be given prompt attention. 


/ 


Ask Campbell to outline cutting procedure 
for your company My 


You are welcome to call on the experience this has 
brought to Campbell engineers. Without obliga- ABRASIVE LYOITING MACHINES 
ANDREW C. CAMPBELL DIVISION ~- BRIDGEPORT, CONNECTICUT 
ALSO MAKERS OF A COMPLETE LINE OF NIBBLING MACHINES 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT © CONNECTICUT 


ESSENTIAL PRODUCTS .. . TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, 
TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys, 
HAZARD Wire Rope, Yacht Rigging, MANLEY Auto Service Equipment, OWEN Springs, PAGE Fence, Shaped Wire, Welding Wire, 
READING-PRATT & CADY Valves, READING Electric Steel Castings, WRIGHT Hoists, Cranes, Presses... In Business for Your Safety 
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Racine's Single Lever 
Hydraulic Control Unit 








PRECISION CONTROL of FEED and PRESSURE 
The Production Saws of Modern Industry 


Efficient, accurate control is essential in War Production today. Racine provides this pre- 
cision with the above compact, control unit. Two dials sensitively control pressure and feed 
—a flexible feeding action that automatically regulates itself to the kind, size and shape 
of work, speeds production and saves blades. Capacity 6” x 6” 


Other Features of Racine “Oil Cut” Saws 


Three-speed transmission for high speed pro 
duction — Double Vise Jaws — Saw frame 
eliminates blade distortion — Adjustable Saw 
Guide. Other model capacities 6” x 6” to 
20” x 20”. There is a Racine Saw that will 
do your job. Complete information and prices 
on request. Address Dept. AM-S, 


yok QUALITy AND r 


© 
K> Cy 
© TOOL ona MACY 


RACINE ©] 
PUMPS AND VaLyeg DRAULIC 
Racine “Variable Vol es 
Taulic Py ic 
G prtities 0-12, 
to 1000 The pet fom 50 
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A RUGGED, Seenc- -Catomatic Lathe FOR 
LARGE OR SMALL LOT PRODUCTION 


8" Lo-swing Lathe tooled for turning 
gun barrels on a production basis. 


(-_ 




















shoulders, necking for grinding and making form 
cuts. Power operated tools on a rear carriage are 
provided when necessary. 


Adequate equipment for all ordinary work is avail- 


The Lo-swing Lathe principle differs basically fro . . . 
ile I I ally from able in standard accessories. For large lot produc- 


the conventional lathe in that multiple tools cut . ‘ . . . . : 
. I tion special tooling can be furnished to further in- 


simultaneously. In Lo-swing design, the cutting , . , 
. : ~ 5 = 5 crease production economies. Regardless of how 


yints of the tools are always close to the carriage a . ‘ A — 
PS ; ste, complicated the tooling, the Lo-swing is quickly 
ways... eliminating all possibility of their spring- . aie 7 . 

ms 5 I . I 5 set-up for different jobs. Lo-swing lathes are now 
ing away from the work. The Lo-swing Steady Res : . : : — 

oes & : sia available for quick delivery on the proper priority. 
likewise, prevents the work from springing away 


from the tools. 





By the Lo-swing method, the total turning time is 


peutomatte 
° . . fe : 
of the carriage, the travel of which is usually but we ‘ 
a fraction of the length of the work itself. . WORK DRIVER 


Lo-swing Lathes are made in two standard sizes: 


only the actual time required to make the longest 





individual cut. As many tools can be used as the job 


requires, all cuts being accomplished at one passage 


4-inch and 8-inch. Their design makes them par- Self Centering ... Quick Acting ... No Slip. Attaches 
to any chuck plate or spindle. Provides a positive, bal- 
anced drive which reduces chatter. Handles rough 
q to 8-inch diameter by 132-inch length, in the stand- forgings or turned pieces... straight or taper, Elimi- 
‘ nates dogging time. Reduces tool breakaze. Write for 
details and size range. 


i ticularly suited for the rapid turning of shafts up 
, b ss I 





ard models. Routine operations inelude turning 








several diameters, both straight and taper, squaring 


LATHE NEWS from SENECA F 


























SPECIFICATIONS 


PINION MACHINES 


Diameter capacity (approx.) — 42”. 
Coarsest pitch (about) 32 D.P. 


Strokes of work slide for pinions .25” to .45”. 
Strokes of work slide for stacked gears .85” to 1”. 
Bench space (countershaft drive) 19” x 18”. 
Bench space (motor drive) 26” x 25”. 


GEAR MACHINES 
Pitch diameter, capacity 112”. 


Strokes for work slide: A0”, 65”, 1.00”, 1.25”. 


HIGH PRECISION 
PRODUCTION... 


assured by 


WALTHAM 


PINION AND GEAR 


CUTTERS 


- Small parts are cut to tool room stand- 

ards of precision on these WALTHAM 
machines which are available in single- 
cut, multiple-cut and magazine-feed 
types. The typical parts for watches, 
meters, time fuses, instruments, gauges, 
etc., shown here give an idea of the wide 
range of parts which can be cut to high 
precision on Waltham machines. 

As in all Waltham machines, a revolv- 
ing cutter makes successive cuts held and 
indexed by work spindle. Operation is ex- 
tremely simple and no special skill is 
required to cut pinions and gears to rigid 
specifications. 














Send at once for complete details. 


WALTHAM MACHINE WORKS — “au:2" 




















Equipped with 
Motorized 
Spindle 


A Proven . 
Product for Over 
a Quarter Century 
with Thousands 

in Use Daily 


Send for Descriptive 
Literature 
EXCELLENT DELIVERIES 








Exclusive Selling Agents 


_HLLEACH MACHINERY CO. 


PROVIDENCE, R. 
Agents in all Principal Cities Throughout the well 


387 CHARLES ST. 


REID Hand Feed 
Surface Grinder 











M 


. Put Your Small 


Basis! 


Those small, difficult jobs can be 
handled on a production basis with 
BURKE Motor Driven Milling Machines 
Nos. 1, 2, 3, & 4. Primarily, this is be- 
cause BURKES have been specially 
designed and built to do smaller mill- 
ing jobs efficiently and economically. 


Then, too, a number of attachments 
are available .. . attachments that 
increase the units usability, and add 
to your productivity. These include a 
vertical milling attachment, index cen- 
ters, and vises—3 types, includ:ng 
swivel base. Now, when production 
must be stepped up, is the time to 
investigate the profit possibilities of 
BURKE Milling Machines, as applied 
to your work, 


Complete Information Will Be Sent 
You Upon Request—Write! 





Work on a Production 














TOOL CO. 


CONNEAUT: + + OHIO 


AMERICAN MACHINIST 








co HEAP REDUCE 


eerecuiiae COVEL No. 12 UNIVERSAL 
AND woo. O°" CUTTER & TOOL GRINDER 














Tuis machine sharpens cutters 
and tools better and more ac- 
curately, making them last far 
longer. The No. 12 is easy to 
set up, easy to operate and 
easy to control fo closest toler- 
ances. Efficiently covers a wide 
range of operations. Rug- 
gedly built and dust-protected | 
for dependability and long life. 





THESE FEATURES— 


Cartridge type spindle 
Three speeds to grinding wheel 
Quick alignment of attachments 


Two speed longitudinal table 
control 


Anti-friction ball-bearing slides 
for table and saddle 


Sensitive control 
All controls handy to operator 
—AND MANY OTHERS 










For complete de- 
scription and specifi- 


cations, write for vi 
Bulletin A-193 and a pe 
name of nearest . 


dealer. so at . es 


oe | 








GRINDING MACHINERY SINCE 1874 


seset 
eTitiil+4 


OVE lair GRINDERS 


COVEL MFG. CO.. BENTON HARBOR, MICHIGAN JU. S. A. 















Send for 
The Complete Story of 
WET-BELT SURFACING 


od Mew | 

TE ee The Proved 
Finishing 
Method 
that... 


roduces superior 
ah 5 to 25 times 
foster than previous, 
methods. 





VT ETEL 











@ holds close limits, often .0005 
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@ works an entire area at © 
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@ eliminates dust or grit, injurio 


and to health. 





ther equipment 





discoloring, froc- 






arping, distortion, 






@ eliminates heat, w 
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@ cuts set-up time ond lock-up 
both entirely. 
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@ reduces cost of equipment, OP 
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Porter-Cable’s latest booklet “A New Pre- | 
cision Machining Method”, gives you com- 

plete information on one of the most 
valuable machining helps for metals, stain- 
less steel, plastics, ceramics, glass, that has 
come out in years. It can be sent only to 
those who furnish us their title, company 


name and address. Mail coupon for your 











copy today. 

' 
' e | 
. PORTER-CABLE MACHINE CO. . 
4 1725-10 N. Salina St., Syracuse, N. Y. a 
: Mail free booklet: A New Precision Machining Method. : 
5 

' 
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Second Operation Tapping 






THE ANSWER TO 


TOLERANCE 


PROBLEMS ‘' 











ARE YOUR automatics overloaded? 
Are you having trouble meeting tap- 
ping tolerance specifications? Then 
look into Second Operation Tapping! 
On specialized Haskins Tappers, criti- 
cal tapping can be done faster—better— 
at less cost per man and machine hour. At 
less tap replacement expense. There's never 
a tolerance problem, for air controls the 
accuracy of the work. Within amazing tol- 
erance limits. R. G. Haskins Company, 2761 
W. Flournoy St., Chicago. 


Send for TAPPING TiPS—new litera- 
ture that gives money-saving second 
operation tapping ideas. 


HASKINS .aziss, 













UNIVERSAL Horizontal Boring Machine 
The only TRIWAY Boring Machine Built 


B | 





Sena 








Made in 3" and 4" 
Write 


for complete, detailed 


spindle sizes. 


specifications. 





Standard Universal 3'' Spindle Machine 


BORING MACHINE CO. 
Hudson, Mass., U. S. A. 


UNIVERSAL 











LUCAS “PRECISION” 


Horizontal Boring, Drilling and Milling Machine 


THE LUCAS MACHINE TOOL CO. 


NOW AND \ 


CLEVELAND 
OHIO, U. S. A. 


) 


\ALW AYS OF) 

















SMITH & MILLS 


CRANK SHAPERS 


sizes 12" to 32" stroke 


THE SMITH & MILLS CO. = Cincinnati, Ohio 
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Now, “Hog Off” High Brinell Steels, Non-Ferrous Metals 
or Plastics to Rough-Grinding Tolerances 


@ It has the rigid 
massiveness, the 
smooth-flowing power to take ‘“‘hogging”’ cuts 
and feeds on new high-Brinell NE steels, old 
SAEs or difficult Invars—with no out-of-round and no out-of-true because there’s 
no vibration. 
And it has the high spindle speeds for low-cost turning of non-ferrous metals, 
plastics, die-castings and other fast-cutting materials. 


ALL with marked economy of tool wear, tool breakage and part spoilage. ~ 





That’s because it was designed especially for sintered carbide and diamond-tipped 
tools. Because its powerful motor, mounted in a non-distortion box base and driving 
through a worm and gear, banishes clogging, chatter and-vibration. Worm and gear 

‘out’’, assuring chatter-free smoothness and accuracy to four decimal 
places even after years of ‘‘crowded”’ operation. 


More than a war tool, it’s the answer to peacetime conversion. 
Don’t wait. Write today for specifications and delivery dates. Y 


LIPE-ROLLWAY CORPORATION, SYRACUSE, N. Y. 
ee” 











PLANATHREAD 
THIS PART 

IN 

6 MINUTES 


— 


HIGH PRODUCTION—LOW COST 
OTHER OPERATIONS AND SIZES 
IN PROPORTION 


It pays to investigate 









PLANETARY 


Send us prints for details 


arms HALL PLANETARY COMPANY 


Fox Street and Abbotsford Avenue 
PHILADELPHIA, PA. 













































PRODUCTION Type §$ 
CENTERLESS GRINDER 


... for surfacing, 
polishing or buffing 
any cylindrical or 
flat work that can be 
ground or polished 











































This machine combines a center- 
less feed polishing machine with a 
vertical or horizontal belt grinder, 
surfacer, polisher or buffer. It can 
be converted quickly from vertical 
to horizontal operation and is ideal 
for either cylindrical polishing or 
straight line finishing. 

Cylindrical work may be handled 
without centering or chucking by 
automatic feed provided by a Cen- 
terless Feed Attachment. Fine uni- 
form finish is assured even by in- 
experienced operators. 

Fiat ond irregular work is con- 
veniently finished by hand manipu- 
lation. Easy removal of Flat Surfac- 
ing Pilate leaves abrasive belt flex- 
ible for finishing irregular shapes. 


CONDENSED SPECIFICATIONS 
Copan of Centerless Feed— Belt Speed—3200 lineal ft. 
%' 
















| 


to 1” dia. min. 


Abrasive Belt—4” wide—end- 
less. Table—414" x 1344". 


Write for illustrated Siterature giving complete details. 


PRODUCTION MACHINE CO. 





| Table size 7” x 7% 
best? Top to Spindle ane 


1 
j Floor , 1814" x 20” 















GREENFIELD, MASS., U. S. A. 





| Jaolmahers ...here’s 


another RIGHT HAND 


With jobs piling up and everyone clamoring 
for immediate delivery, toolrooms, machine 
shops and maintenance departments are 
busy spots today. Everyone needs another 
right hand to finish the dies, jigs, meta) 
patterns, models and fixtures that are con- 
stantly needed to get jobs done. Well . . 
here’s another Right Hand . . . the 


LINLEY 


HIGH SPEED VERTICAL 


JIG BORING and MILLING 
MACHINE 


- one of the most useful, speedy, pre- 
cision machines for all-round utility work 
It frees larger units for their rated capac- 
ity, cuts costs, reduces down-time on pro- 
duction lines. 

A “speed for every need,” 8 of them t 
4250 r.p.m.... micrometer setting to elimi- 
nate pencil figure errors. Large capacit» 
for small floor space . . . quick changeover 
Well worth investigation by every shop 


New Bulletin tells the story 


Manufacturers of Drilling Machines, Tool Grinders and BROTHERS COMPANY 
Hand and Automatic Polishing and Grinding Machines. 664 STATE ST. EXTENSION 
BRIDGEPORT, CONN. 
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MACHINES 
PRODUCE 

MORE TANKS 
INLESS TIME 
WITH FEWER 
OPERATORS! 


@ Illustrated is a specially arranged 
BAKER unit .-. . designed for drilling, 
chamfering and tapping 48 holes in 
tank turret rings. 


On the right is a standard BAKER 
26-HO hydraulic feed unit, arranged 
for adaptation of multiple head .. . 
furnished complete with an 8-spindle 
fixed center head, 4 spindles of which 
are used for drilling and 4 spindles for 
chamfering. 


The unit on the left is a specially de- 
signed BAKER unit . . . a 4-spindle 
individual lead screw tapper, arranged 
to tap 4 holes simultaneously. Two 
units mounted around an automatic 
Power index table allows indexing of 
fixture and rings. 















SPECIAL FEATURES 


@ Machines being automatic in cycle 
eliminates operator fatigue... 
nullifies the possibility of human 
errors in accurate operations. 


@ Machine is equipped with an ac- 


curate index table with drills and 
chamfering tools supported in guide 
bushings allowing for accurate 
spacing of holes. 


@ Special tap unit arranged with 


reversirig motor and with individual 
lead nuts and screws to each 
spindle allow for positive lead for 
the taps, insuring positive accuracy 
of each tapped hole. 










Flexibility is keynote. Note that the 
index table design is such that the 
index can be changed . . . allowing 
for various spacing of holes. The unit 
at the right is basically a standard 
BAKER 26-HO Cleanline hydraulic feed 
machine, which at a later date could 
be removed from this special machine 
for use as a standard hydraulic 
machine. This again accents the flexi- 
bility, not only of standard BAKER 
machines, but of BAKER special high 
production units. 


Write today for full design and op- 
eration data on this and other BAKER 
units . . . and for drilling, boring and 
tapping machines designed to meet 
your special requirements now, and in 
the future, consult BAKER. 







BAKER BROTHERS, INC. « Toledo, Ohio, U.S.A. 








DRILLING - BORING - TAPPING - 


CONTOUR GRINDING MACHINES 























Keep Ahead of 
DEFENSE DEMANDS 


on the PRODUCTION of 


EXTERNAL and INTERNAL 
THREADS 


The Coulter Type “H” Hob Thread Miller—modern 
in every detail of design and construction—handles 
high speed, accurate production of right or left hand 
threads. Any parts that can be held in ordinary 
chucks, air operated chucks, air operated collet chuck 
or — face plate fixture can be threaded on this 
machine. 







Work holding spindle and cutter spindle are driven 
by individual motors through worm and gears. Speed 
changes to work spindle are accomplished by pick- 
off gears; cutter spindle speeds are controlled by 
variable motor sheave. All high speed shafts turn in 
anti-friction bearings. 








Send for Descriptive Bulletin 
pends on smallest hob practical. giving full information. 


Maximum external thread, 7”; minimum hole de- 











The James CO ER Machine Ca. 


BREDGEPORT > CHtic Us © Ucs. A. 
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di. GEARED SPINDLE SPEEDS 






urnin INSTANTLY AVAILABLE 
Ss g length 6144" THROUGH MULTIPLE DISC 
wing Over 72 CLUTCHES. 
cr 
Swin ‘Oss Slide 6” SPINDLE oun ON 
7 








Minim 8: RIGID —WITH SUFFICIENT 
um WER THE 
Max} of 60 RP, y eee 


FEEDS MODERN TOOLS 





SPINDLE SPEEDS AND 
POWER FEED CHANGES 
WITHIN EASY REACH OF 











BASICALL 
MACHINE IS ENGI- 


WORK IT IS DESIGNED 
TO HANDLE. 





















DELIVERY 
es a ee 


fT AND BUILT BY 
: " 410 BROOME STREET, NEW YORK 13, N.Y 
| MOREY MACHINERY CO., INC rant. 457 26TH ave. astoria 2, NEW Yor: 


» hate 
aie #_*: 
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CUTTING MACHINES 


help. put them in action! 




















Speedy, tough, maneuverable—the jeep has taken 
its place as a highly important cog in America’s 
war machine. Helping to deliver jeeps and other 


war vehicles faster—are DeWalt Cutting Machines. 


These machines, introducing many new methods of cutting, 
enable manufacturers to save man power, increase volume and 


handle fast cutting jobs with an accuracy heretofore unknown. 








fe DeWALT PRODUCTS CORPORATION 


Lancaster, Pennsylvania 





“Nt OR ee A a 


In high production, knives for cutting 





paper, cloth, rubber, leather, meat are 
among the circular cutters made by 
Simonds Saw & Steel Company, Fitchburg, 
Mass. .. . their surfaces ground by ARTER: 
ROTARY SURFACE GRINDERS. Here is still 
another example of ARTER versatility. 


TER GRINDING MACHINE COMPANY > 


WORCESTER, MASSACHUSETTS e U.S.A. 


A VERSATILE DRILLING MACHINE’ 


FOR MANY TAPPING, DRILLING 
AND REAMING OPERATIONS 


For Single or Multi-Spindle Drilling 


The BixawispniL Sliding Head Machine No. 262 
is used for single or multi-spindle drilling at 
a relatively small investment for lower oper- 
ating cost. All bearings are self-oiling, and 
there are eight quick-change spindle speeds 
and eight quick-change feeds. 


i 


Airplane Parts are drilled by the BXaNEsDmIL 

No. 262 Drilling Machine in a large airplane 

org In the illustration on the right, seven Aiton supercharger blower being 
oles are drilled in this supercharger with drilled by BAnRESDRIL No. 262 Drilling 


one pass of the head, four holes are 1'/,’’, achine. 

one hole 1'/e’’ and two holes 1'/;"’ in diameter. In the illustration on the left, 
a BxantspMIL Machine drills four holes 2744’’ diameter in one operation on this 
crankcase. A fixture on this machine indexes the part for drilling four holes in 
each of six pads. 


For Other Drilling Operations 


For heavier drilling operations there is the BxmNtsomL Hydram, while for other 
special work, our engineers will promptly assist you in developing applications 
of the pianessmiL Machine for any drilling operation. There is also the line of 
Baantspatl. Honing Machines. 


| 
Engineering Data on drilling, tapping and reaming operations and the complete 
line of BXRNESNL Equipment available. Write for free copy of Bulletin A. 

| 


: = fares Orit ke ——= 830 CHESTNUT ST. = 
Fixture on this BARNESDRIL No. 262 Drilling ‘ = 7 © et onn | an a ome - ae =) 
Machine indexes for airplane crankcase. Ba aa eS rl e ILLINOI!IS.U.S.A. 
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THE NICHOLS MILLER 


EXCEPTIONAL ACCURACY — 
WITH SPEED AND FLEXIBILITY. 


RANGE: 
Longitudinal—10” 
Transverse—7” 
Vertical-Knee—13'2” 


Spindle Rise and Fall—4'2"" 


STANDARD SPEEDS TO 2400 RPM 
SPECIAL SPEEDS TO 5000 RPM 


On rT ft 4% A ery 








\"' Aes OE ROD ee Od) 


WALTHAM : . MASS. 
Wo) (-te BI ksialeltlicls > 


NICHOLS-MORRIS CORPORATION 


50 CHURCH ST. NEW YORK, N. Y. 


CTOBER 14, 1943 
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PUT YOUR LIGHT METAL 
STAMPING ON THIS | 
HEAVY RAPID FOOT PRESS 


} 

The Royersford-Excelsior Ng. 10 
Foot Press meets all requirernents 
in a machine for handling a| wide 
variety of light work. Every detail 
has been developed to assure [oper- 
ating convenience and speed. 

Features include an adjustable 
gib for taking care of a or 















machine surface wear; stroke ad- 
justment is also provided; | foot 
lever treadle can be set to suit op- 
erator. , Die block is clamp¢d to 
T-slot in base of housing ai d is 
machined to receive die af or 







vise furnished with machine. Runch- 
ings fall into conveniently j laced 
table drawer. | 


SPECIFICATIONS 


Height—floor to table—2’ 7”. Stroke (Max.)—2”. 
Table Size—23'/," x 15”. Capacity—'/2” through 1/ 
Depth of Throat—3”. soft steel. 


Immediate deliveries available. 12 different sizes available. 


ROYERSFORD FOUN 





6”. 














ROYERSFORD - EXCELSIOR 


IMPROVED 21-INCH UP- 
RIGHT POWER DRILL 


FAST AND ACCURATE 
SIMPLE AND STURDY 


Every modern convenience for 


precision drilling and easy handling is 
Royersford-Excelsior 


provided in this 
motor driven back-geared drill. It 


bines simplicity and operating speed with 
strength and rigidity and can be de- 
pended on to drill up to its 1'/” ca- 


pacity with utmost accuracy. 


Gears are machine cut—bear- 
ings larger and powerful—change 
from a plain drill to a back- 
geared drill can be made by merely 
sliding the gears—spindle is pro- 
vided with ball thrust bearings top 
and bottom, counterbalanced, and 
has automatic stop with quick 
return—table has quick action 
screw for raising and lowering. 


Diameter of table 18”; spindle 
traverse 9”; spindle to table 29”. 


DRY & MACHINE 
ROYERSFORD, PENNA. 





fast 


com- 


Full detailed specifications 
on these machines available 
promptly on request. 


coO., INC. 








ABRASIVE INTERNAL GRINDER 






Get acquainted with the com- 
plete line of Abrasive) Grind- 
ing Machines. 








Write for descriptive jiterature 
illustrating the unusual viersatility 
and range of this machine. 



















ABRASIVE MACHINE TOOL COMPANY 


EAST PROVIDENCE, Xk. | A 















HAMILTON 


SWISS TYPE 
Orme HOBBERS} 


. « for accuracy and speed 
in hobbing pinions, gears and 
sectors. 

TWO MODELS 
No. 00 SPUR GEAR HOBBER (Illus- 
trated) for work up to 2” dic. 
No. 1 SPUR and SPIRAL GEAR 
HOBBER for work up to 6” dia. 

Write for further details to 

TRIPLEX MACHINE TOOL CORP. 
Exclusive Sales Agents 
125 Barclay St., New York 7, N. Y. 
THE HAMILTON TOOL CO., 
Manufacturers 


Hamilton, Ohio 
















Rugged ... 


Versatile ... and Fast! 


With these four qualities combined in perfect proportion, Cin- 
cinnati Lathes are capable of high production to the exacting 
standards required in aircraft, munitions, and other war work. 
Send us details of your war production jobs and let us help 
you tool up for maximum lathe output. Cincinnati Lathes sup- 
Write for latest catalog. 


THE CINCINNATI LATHE & TOOL CO. 


SPECIALISTS SINCE 1906 


plied in 14” to 30” sizes. 


Rogers Road, Oakley 


Accurate 


Cincinnati, Ohio 
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No. 502 Oster “Pipe Master’”’ Portable 


Threading Machine 


Acomplete, portable power threading 
machine equipped with Fick-cpening. 
adjustable die- i 
solid die-adaptor, as desired. Spindle 
speeds: 16 to 30 rpm., automaticall 
nye ay load. CAE CITY: 
”“ to 2” pipe: extra range Ye" pipe. 
Range wid dr: ca 
Bolt range: 5/16” to 1%4" N.C. or it- 
worth; 5/16” to 144” N.F. or B.S.F. 


eads and dies, or with 


rive shaft: 2Ve” to 6” pipe. 


VERY FEATURE of “The Pipe Master” helps the 
operator obtain clean-cut accurate threading of 
pipe and bolts at high speed. 


Among 17 important features are the quick-acting, 
positive gripping, three-jaw FRONT CHUCK;; the 
universal centering, quick-acting REAR CHUCK; 
the quick-opening, fully adjustable DIE-HEAD; the 
easy - starting, fast- cutting segmental-type DIES; the 


powerful, quick-acting CUT-OFF DEVICE; and the 
extremely fast and efficient REAMING DEVICE. 


Nipples as short as 3 2” in the 2” size can be threaded 
on both ends without using a nipple chuck; pipe or 
studs as short as 2%” can be held and threaded on 
one end. (Other sizes in proportion.) 


Complete information on “The Pipe Master” is in 
Oster Catalog 24-A. Write for it! 


The Ostee Pipe Musics 


MAKES ANYONE A THREADING EXPERT! 


=(OSTER) for faster, better threading=aa 


THE OSTER MANUFACTURING COMPANY, 2049 EAST 61st ST., CLEVELAND 3, OHIO, U. S. A. 
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IT’S NEW! IT’S LIGHTER! IT’S FASTER! 
lo & d : 


ty A 3 \ 


i 
>, 
| 









/ 









A, 





y 


+4 ‘en ocliol 
Ra i inspec 
init na £282 





















SEE HOW 
THE LONG ANVIL 
SIMPLIFIES YOUR WORK 






| 
1 It is especially adapted for gaging lengths of recessed or drawn parts. 
Equally suited jo gaging diameters of round parts. 
2 It enables thi operator to quickly locate and level the work before moving 
it towards the “Go” and “Not Go” anvils. 
3 Aligning the| work with the measuring points permits more rapid handling 
and faster output. 
4 It tends to eliminate the uneven wear of the lower anvil often shown on the 
conventional style gage caused by uneven approach of the work to the gage. 
5 On work in the machine, it facilitates rapid checking of diameters. 
“Greenjield”’ is happy to present this newer, faster gage at just the 
time when'|speed with accuracy is so greatly needed. This No. 1618 gage 
is considerably lighter than the conventional snap gage of the same 
capacity, yet its design assures strength and rigidity. 


Write today for descriptive pamphlet, giving full specifications. 


GREENFIELD TAP AND DIE CORPORATION 
GREENFIELD, MASSACHUSETTS 
Detroit Plant: 5850 Second Blvd. Warehouses in New York, Chicago and Los Angeles 





+ + TWIST DRILLS - - - » SCREW PLATES 
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Built to la le? it! 


PT the WHEEL ¢ OF» 
~ 


ms 
* 
A¥@- 5 3ag00 ~ 


Here are honest-to-goodness reasons why BAY 
STATE WHEELS last longer and produce a 
lower grinding cost per ton: 


1. CONTROLLED POROSITY (Control over the size and distribu- 
tion of pore spaces between abrasive particles.) . . . Cooler 


cut, increased wheel life, closer duplication 
RESINOID B BOND (Specially designed for High Speed 


operation) . . . Greater ability to resist heat 
P y 


VITRIFIED H? BOND (To be used where “A” abrasive 
(Aluminum Oxide) products are required). . . A tougher, 


sturdier bond for severe, Slow Speed operations. 


VITRIFIED 6 BOND (Used exclusively with “C” abrasive 
Silicon Carbide) . . . A sharp, cooler. cutting wheel for 


snagging cast iron and low tensile strength materials. 


Send for Bulletin on this subject. 


WESTBORO, MASS. U.S.A. 








COMES 70 CAKEIOE/\ 


A NEW SERVICE TO FIRTHITE USERS 


Firth-Sterling announces “COLOR-BRANDING” 
—a new way of marking FIRTHITE 
Sintered-Carbide Tips and Tools so that the 
user can determine the a of carbide 
at a glance... clearly .. . unmistakably. 


Eight different “colors” now appear on 
FIRTHITE unmounted Tips: red, white, 
blue, green, yellow, brown, black, purple. 


These unmounted Tips reach the user already 


re) Coser eye tele (se Mess Mas (Meltic-s aml: MUG a 0) eV a 
ing, the user simply paints on the tool shank 
the color that appeared on the Tip before 
it was brazed. 


The handy FIRTHITE Color Chart is avail- 
able to users on request. This chart is 
mounted for hanging on the wall. It is a 
quick-reference guide to the selection of 
FIRTHITE Sintered-Carbide Tips and Tools. 


OFFICES: McKEESPORT, PA.-NEW YORK HARTFORD -PHILADELPHIA- CLEVELAND - DAYTON: DETROIT-CHICAGO-LOS ANGELES 
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Svrerehire Grades 
wow Colle Brantlecl OR 


QUICK, EASY, SURE IDENTIFICATION 


(For fuller descriptions of these grades, see pages 10 and 11 of Firthite Users’ Handbook— 
or consult a Firthite Engineer.) 


HP The peak-production carbide for finishing hard, abrasive 
irons, non-ferrous and non-metallic materials. Used for 
turning, facing, sawing, boring, and reaming. 


The general-purpose carbide for cutting all types of steel 
in high-speed production. TA machines both ferrous and 
non-ferrous materials, such as aluminum. 


The heavy-duty carbide for coarse feeds, heavy and inter- 
rupted roughing cuts. Closest approach to a universal 
grade. Machines armor plate, softer steels, cast iron, etc. 


The special-purpose carbide for rough turning shells, etc. 
Withstands shock and jump cuts. T-89 is resistant to cor- 
rosion, erosion, heat, wear, and chip cratering. 


Bs T.1 6 The super-speed carbide for light, rapid finishing of 
harder steels, shells, etc. T-16 is especially suited for 
“Hyper-Milling” of heat-treated alloy steels. 


T 1 The precision-work carbide for lightest, fastest, shallow 

hm 

3 cuts on hard, alloy, and treated steels. Hardest, most wear- 
resistant grade for precision boring, etc. 


The carbide for hogging cuts on soft materials at slow 
speeds. Excellent for skiving brass and grooving aluminum- 
alloy pistons. Withstands impact, vibration, abuse. 


The average-conditions carbide. Most dependable grade 
for general use in roughing softer metals and less abrasive 
non-metallic materials at moderate speeds. 


Firth Stesling Steel Company 


OFFICES: McKEESPORT, PA.-NEW YORK-HARTFORD-PHILADELPHIA-CLEVELAND-DAYTON-DETROIT-CHICAGO-LOS ANGELES 





M THE WARS” 


Back from the world’s embattled skies— war-tested on American 
aircraft: combat, transport, commercial and cargo— AEROQUIP 
Hose Lines will bring new advantages to POST-WAR INDUSTRY— 


for mechanical and chemical fren and uses involving liquid- 





carrying lines. DETACHABLE FITTINGS mean instant changes; 
simplify size combinations from thousands to dozens. High and 


low pressure. Write for description. 


\ FROOLIP 
HOSE EINES Ooch 


Ai R 





West Coast Office— Bevo Re} resentati ve— c tative. 
L. W. Pickens . Henry |Reisner, Prenco Progress 6 Engineering Co: 
1709 W. 8th St., Los Angeles Hagerstown, Md. 7274 Statford St.. Toronto, Canada” 


AEROQUIP CORPORATION JACKSON, MICH., U.S.A. 
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Let outstanding results in hundreds 
of plants be your guide to greater 


production efficiency 


Experience in hundreds of machine shops has 
demonstrated that Gulf Cutting Oils, as recom- 
mended by Gulf Lubrication Service Engineers, 
are highly effective means of stepping up ma- 
chine tool performance. 

In practically all of these shops, Gulf Cutting 


Oils have obtained outstanding results —up to 


400% increase in production per machine, up to 





Tools are Weapons 
Treat ’em right! 















2,000% longer tool life, and extremely interest- 
ing improvements in finishes. 

It will pay you to investigate these superior 
cutting oils—call in a Gulf Lubrication Service 
Engineer now and let him demonstrate their 
unique properties—how they can help you im- 
prove finish and increase production. Or send 
the coupon below for your copy of the new 
revised booklet on Gulf Cutting Oils, which in- 
cludes a helpful machining guide. 


GULF OIL CORPORATION - GULF REFINING COMPANY 


GULF BUILDING, PITTSBURGH, PA. 


Gulf Oil Corporation « Gulf Refining Company AM 
3800 Gulf Building, Pittsburgh, Pa. 

Please send me, without obligation, a copy of the new revised book- 
let, “Gulf Cutting Oils,”’ which includes a helpful Machining Guide. 
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Company 
Title 
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Gases, LARGE AND SMALL—precision inspectors of every size— 


all are made with that “millionths-of-an-inch’) precision by VINCO. Without this extreme accuracy, 


the tremendous speed and stamina of the modern war machines would be impossible. That most 
important, invisible fraction of an inch can mean the difference between successful combat or a 
crack-up—a hit or a miss—victory or defeat! These highly precise gages, really beautiful examples 
of metalcraft, permit the manufacture of parts at production speed but with hand-made perfection. 
And industry is aware that peacetime production will call for the same ‘“millionths-of-an-inch” 
precision that wartime production is demanding. ... VINCO engineers are ready at all times to help 


American manufacturers solve their peacetime gaging problems. 


VINCO CORPORATION, 8851 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN 
304 AMERICAN MACHINIS1 





CUTTING TOOL TIPS FROM THE TOP-NOTCHERS—#6 































‘Care in rough cutting 
can save valuable time 
all along the line.” 


Says FRANK C. LANG, Superintendent ~ 


THE R. K. LeBLOND MACHINE TOOL co. 
Cincinnati, Ohio 





@ Many new lathe hands, even some old-timers, 
consider rough turning a kind of hacking process 
that doesn’t call for much brain work or care. 
While roughing isn’t directly as important as 
finishing, there are many places where an opera- 
tor can avoid needless waste of material . . . save 
himself and others valuable minutes by remem- 
bering a few simple do’s and don’ts. 


CHART FOR CEMENTED CARBIDE TOOLS 


RATE OF FEEL 


CUTTING SPEED] DEPTH OF CUT 
KIND OF MATERIAL 
Ft per M 


| 
CAST IRON 210 7: | 0.062 
| 
| 





‘In rough cutting care | 
should be taken to have SEMI-STEEL | 220 one) 2 
the compound rest in TOOL STEEL | 140 0.020 


the proper position. In 
0.0274 
both positions, Fig. ‘A’ ON 4 = 425 0 





and Fig. ‘B,’ a break BRASS | 458 0.108 
dail te tei the ALUMINUM ALLOY | 570 0.03! 
middle of the tee slot. 

Fig. ‘C’ iscorrect. When “There is a tendency for many lathe operators to work their 
making heavy cuts, top machine far below top efficiency because they fail to take a deep 
slide should be flush enough bite. Where tool failure is the limiting factor in size of 


roughing cut, it is usually possible to reduce the speed but in- 
with bottom slide so all crease the feed to such an extent that the amount of metal 
metalisin compression. removed is greater than when operating at a faster clip. When 
—_ using carbide type tools, the figures shown in above chart can 
be used for a general guide. 

























y; 
st 
a “In rough turning, hard- - 
to-replace tools are often Care in the selection of your 
es neglected because the op- . - a . 
qibede tails. eb oats aot cutting oil is as important as 
n. by with a tool so dull that care in lathe operation. That’s 
of it actually is pushing the why Shell has developed a con- 
L metal off instead of cut- . eth. ” 
ting it off. The best meth. trol technique that . balances 
Ip od for grinding tools is the oil to the machine, the ap- 
by the semi-automatic plication and the tool. Call in 
grinding machine. To cut the Shell man now for details. 
free, a tool must be 
ground with four correct 
N angles—side clearance, 


back rake, side rake, and 
end clearance. Refer to a SHELL LATA OILS 


tool manufacturer's 
FOR METAL WORKING 


manual.” 





Don’t wait for 


PEED up your production without wait- 
ing for new turret lathes. Simply attach 
the Specialties Tail-Stock Turret, the Spe- 
cialties Cross-Slide Turret, and the Special- 
ties Lathe Stop to your engine lathes. With 
these three time-saving devices you can do 
forming, roughing, boring, finishing, tap- 
ping, etc., without stopping the lathe or 
changing tools. It’s the ideal production 
team for turning out more vital war ma- 
terial in less time and with greater effi- 
ciency. Mail the coupon for full details on 
Specialties lathe accessories. 


44 Farrand Street, Bloomfield, N. J. 


CIALTIES lathe accessories. 
Name 


Company 
Address 


SPECIALTIES Manufacturing Co., Inc. 


Please send me full information on SPE- 





Specialties Tail-Stock Tur- 
ret quickly converts en- 
gine lathe into 4-way 
turrot lithe for end-wor. 
Machining costs are cut. 
Produciion is increased. 


turret lathes! 








| 
Specialties Cross - Slide 
Turret ozables multiplo 
machining operations on 
the same lathe, giving 4 
working positions. No 
stops to change tools 





Specialties Lathe Stop 
saves time. Once the 4 
moasuring positions are 
set, you just index. Index 
Pin automatically centers 
and locks spacer arm. 
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ERE are five essentials to a good press: 
ngth, rigidity, endurance, accuracy and power. 
quality of a press depends upon the degree 
shich each of these five “musts” are built into 
It is the incorporation of these “musts” to 
Nth degree that makes Verson Full Eccen- 
Presses the best that money can buy. 





ECCENTRIC CONSTRUCTION 
erson builds the only Full 
ntric Press with renewable 
cop design bronze bushed 
, bearings. Its construction 
ides maximum factor against 
failure—there is no crank 
to bend or break. 


BARREL TYPE ADJUSTING SCREW 
—Verson Full Eccentric Presses 
ore equipped with an extra long, 
well-guided adjusting screw, 

| equipped with buttress threads 

| for maximum safety. Because it 

be: Femains vertical at all positions 
of strékejMkending moment is 
virtually eliminated. 


ME CONSTRUCTION — It is a 

en fact that Verson Allsteel 

ded Frame construction has 

bier strength and resistance to 

ction because of the greater 

le strength and higher modu- 

of elasticity of steel plate 

er, steel is a homogenous 

rial, free from defects. In 

on Alisteel Frame construction 
pI can be placed where it will do most good. Of boxtype con- 
tion, with inner load carrying plate much heavier than outer 
e, maximum strength and rigidity are provided. 


FHER VERSON ADVANTAGES —1. Extra long, 
bronze lined gibs, which increase accuracy and die life; 
2. Verson Pneumatic Clutch and Brake Unit, which 
eliminates clutch and brake overlap; 3. Automatic 
Press control; 4. Automatic lubrication; 5. Air Coun- 
ter-balance to slide, increases safety and insures 
Smoother operation; 6. Verson die cushions in the 
bed; 7. Automatic Feeds. 
Verson Presses are built by the originator of 
Steel welded press construction. They are 
ked by more than 25 years of successful press 
neering... Ask a Verson engineer to call and 
Over your press requirements with you—and 
d for the new catalog of Verson Full Eccen- 
Presses, It gives full data. 


‘RSON ALLSTEEL PRESS CO. 


6 So. Kenwood Ave. Chicago 19, Il. 
MER PRESSES e FORGING PRESSES 
DRAULIC PRESSES e CLUTCHES 
"SS RRAKFSC * DIE CTISHTONS 
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It’s about the kind of thread and form milling 
cutters you’ve been looking for. Also—‘“Hints 
on Sharpening Thread and Formed Milling 


EH RIGHT! Cutters.” A free copy on request. Write Dept. G. 


TREAT EM RIGHT. 


PLAN-O-MILL ~ag{K@jIm CORPORATION 


1511 EAST EIGHT MILE ROAD, HAZEL PARK, MICHIGAN 
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Write for descrip- 
tive pamphlet on 
Murchey’s Collaps- 
ible Pipe Taps. It’s 
yours without obli- 
gation. 


Write to— 
Dept. A 


OCTOBER 14, 


—TO ADJUST 
—TO OPERATE 


For tapping steel products, you need 
MURCHEY’S Full Receding Pipe Taps. These 
Collapsible Pipe Taps are the result of Murchey’s 
years of experience in developing equipment for all 
types of threading operations. Production men 
everywhere recognize MURCHEY’S as the foremost 
products of their kind for simplicity, speed of oper- 
ation, accuracy and ability to lower production costs. 


MURCHEY MACHINE & TOOL CO. 
DETROIT 26, MICH. 


Also manufacturers 
of all types of Self 
Opening Die Heads 
and Collapsible Taps 

































































Seed Ideas and 
Seed Money 


Whether you run a whole business, a plant or a 
section, the very fact that you hold this maga- 
zine in your hands indicates that you are in- 
terested in improvement. 


- Did you ever stop to think that that instinctive 
desire to find a better way of doing things is the 
fundamental driving force of America? 

It is. - 

If allowed to function in an environment eco- 
nomically and politically favorable to industry, 
this American instinct for improvement can 
carry us forward to undreamed standards of 
living and of \gulture. 


The only barrier to constant improvement is 


lack of public untierstanding. 


Industry cannot have a favorable environment, 
however, until industry itself clearly defines its 
objectives, and explains them clearly to every 
citizen in terms of social progress. 


This Seed Money advertisement (reprinted 
from the McGraw-Hill newspaper campaign 
now running in Washington, New York and 
Chicago) is intended as a starter in a nation- 
wide process of education on the source of 
good living. 

Some companies are running the Seed Money 
Advertisements locally, over their own signa- 
tures. Others are starting their own campaigns. 
Either way, the Seed Idea is being planted. 


If you would like to reproduce this message in 
your plant city, free mats and booklet reprints 
(sold at cost) are available. 


































we . 


~ 
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need “Seed Money,” too 


OW don’t get excited, folks, this isn’t a 
political advertisement. We’ve got some 
thoughts on our mind about how to make big 
problems simple, and we are using the word 
“‘democrat’’ the way the men who thought it up 
used it. 
More than 2,000 years ago, the Greeks de- 
cided to quit believing in Superman, and they in- 
vented this word to express their general idea. 


® Every schoolboy knows how that idea was 
pulled off the shelf sometime back, and a form of 
government hammered out that would allow Joe 
Doakes enough personal elbow room to do his 
stuff in the world. 


Every schoolboy knows, too, that what fol- 
lowed—particularly in America—was the most 
rapid development ever known. 

Within the memory of living men, we have 
traded the economy of the hoe for the tractor, 
the muscle for the motor, the eye for the elec- 
tronic tube. 

So vast has our mechanical might become that 
by shifting the ends of our production lines from 
the garage, the kitchen and the living room to the 
skies above Italy, Germany and Japan, we are 
changing the history of the whole world. 


With all this glory to his credit, wouldn’t you 
think the common man would know how he did it, 


FREE MATS: If you would like to publish this message over your own com- 
pany name, or distribute it in handy booklet form, write or wire: Research 










Dept., McGraw-Hill Publishing Co., Inc., 330 West 42nd St., New York (18), wi | 
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and how to keep on the road to better living after 
the war? 


He doesn’t know, because he discounts the 
part that his own, native love for improvement 
plays in our national life. 

This love for improvement started on pioneer 
farms. It continued in millions of garages and kitch- 
ens. It rides with every American gunner today. 

American improvement is essentially a Joe 
Doakes affair. Here’s how it works: 

1. Joe invents something and invests Seed 
Money in equipment and materials to 
make it. 

2. People buy it. 

3. That makes good paying jobs. 

4. Joe invests more Seed Money to improve 
his product or his method of making it. 

5. More people buy it. 

6. That makes more good paying jobs. 

7. Joe invests more Seed Money in more and 
better machines, to get volume production. 

8. So, Joe lowers his price. 

9. Still more people buy. 

10. That makes more good paying jobs. 

Try to figure out any other foundation for Amer- 
ican wealth, leisure, culture, fighting strength or 
material possessions! 

&> This simple progression, multiplied by mil- 
lions of instances, explains why ‘‘Seed Money’’ 
is sO important in our national life. 

Seed Money is used every time a product or 
a machine is improved, because Seed Money 
means ‘‘that part of profit which is ‘plowed back’ 
into a business.”’ 

Joe Doakes will need his Seed Money, to 
attract customers and create jobs when this war 
is over. But a dangerous percentage of Joe’s Seed 
Money is being blotted up in the Excess Profits Tax. 


DEMOCRATS need “Seed Money,” too (cont'd) 





McGRAW-HILL 





Perhaps our government intends to return 
some of this money after the war, as a loan. But 
this would mean another government bureau, 
more Federal employees, all of which will further 
increase the cost of government. But above all— 
Business will not be free to ‘‘take a chance’’ with 
this money. It belongs to the government. Hence, 
the ‘‘take a chance’’ spirit, the life breath of 
progress, will be hobbled just when Americans 
need it most. 


»> There is a simple and much more effective 
way to supply our American industry and com- 
merce with Seed Money. 


Change our tax laws to permit industry and 
business to set aside from present earnings the 
tax-free Seed Money that they will need to rein- 
vest in improvement of plant, products or essential 
operations to create jobs after the war. 


To put this simple, effective procedure into 
practice, our government must change its attitude 
toward the source of all improvement—Seed 
Money. To bring this about, remind your Con- 
gressman that: 


‘‘Industrial Progress 
is the Source of all Good Living.’’ 





THE McGRAW-HILL NETWORK 
OF INDUSTRIAL COMMUNICATION 


24 publications, which gather ‘‘war-news’’ from the ‘‘war- 
productioa- “front’’ ae a staff of more than 153 editors and 725 

* correspond - More than 1,500,000 executives, 
designers, production men » end distributors use the editorial and 
advertising pages of these magazines to exchange ideas on war- 
production problems. 


McGRAW-HILL BOOKS 


Publishers of technical, engineering and business books for 
colleges, schools, and fur business and industrial use. 

















This advertisement is available in handy booklet form. (Less than 100 
copies free. Larger quantities, $1.00 per 100; $10.00 per 1000.) 





PUBLISHING COMPANY, INC....BOOK COMPANY, INC. 
330 WEST 42ND STREET, NEW YORK (18), N. Y. 
THE McGRAW-HILL NETWORK OF INDUSTRIAL COMMUNICATION: 


American Machinist « Air Transport ¢ Aviation « Aviation News Bus Transportation « Business Week « Coal Age « Chemical & Metallurgical Engineering 

Construction Methods « Electrical Contracting « Electrical Merchandising « Electrical West « Electrical World « Electronics « Engineering & Mining Journal « 

BE. & M. J. Metal and Mineral Markets « Engineering News-Record * Factory Management & Maintenance ¢ Food Industries * Mill Supplies « Power + 
Product Engineering ¢ Textile World « Wholesaler’s Sal 








Business Publishers International Corporation, an affiliate, publishers of Busi 


and Technical Magazines for Latin America, and Overseas Circulation 
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Through the Use of These Tool Holders 


Small Stellite Tools Are Used for 


Forming Operations 












| ~  % in. square 
|. solid Stellite tools 








Final forming operations on bottom face of a cast 
armor steel tank turret, using small Stellite tools 


tool faeces 3 


down | 


% in. x 1 VY in. 
brazed-tip Stellite tools 













+.* © "4" 











The tool holders in the simplified sketch shown 
above are used in final forming operations on tank 
turret bottoms cast from armor steel. Each of these 
holders is designed to utilize two small Stellite 
tools in place of the large, fabricated tools that 
were formerly used. This results in important sav- 
ings in tool cost and grinding time. 


How Grinding Time Is Saved 


Because the tools are small, handling is easy, 
and grinding is speeded up. Because the “‘split-tool”’ 
arrangement eliminates the combination of com- 
plicated angles and radii that make large form tools 
difficult to grind, further savings in grinding time 
are effected. 


Less Tool Metal Is Used 


Less tool metal is ground away with the ‘“‘split- 


STELLITE 
eg 4 ual 


Reg US Pat off 






HIGH-PRODUCTION 


METAL-CUTTING 


“Stellite” is a registered trade-mark of Haynes Stellite Company. 








tool’”’ arrangement than with single, large, fabri- 
cated form tools. This is because form tools usually 
wear faster on one part of the tool than on others. 
When large tools are used, failure at any point 
means that good metal is lost because the whole 
profile has to be reground. 


Drawings Are Available 


Haynes Stellite Company does not make or sell 
tool holders. If, however, you believe that the 
principles of these holders as developed by Stellite 
engineers would help you in your war-production 
work, further information—and detail drawings, if 
required—can be made available without cost. 
Write to any District Office, referring to this 
advertisement. 





BUY UNITED STATES WAR BONDS AND STAMPS 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 
New York, N.Y. UCC) 


Chicago—Cleveland—Detroit—Houston—Los Angeles—San Francisco—Tulsa 


Kokomo, Indiana 
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MILLING CUTTERS 


GROUND AND UNGROUND MULTIPLE THREAO MILLING CUTTERS 


UNGROUND GEAR AND SPLINE HOBS 


GEAR CUTTERS 


Back of every Lake Shore 
Tool are the facilities and 
skilled personnel of one 
of America’s most com- 
pletely equipped plants. 


816 NORTH KOSTNER AVENUE ee CHICAGO 51, 


OCTOBER 14, 1943 


© BROACHES © FORM TOOLS © END MILES 


WE ARE PROUD INDEED 
THAT OUR PRECISION 
TOOLS ARE HELPING 
AT A CRITICAL TIME 

TO MAINTAIN THE HIGH 
PRODUCTION 
STANDARDS OF THE 
WORLD’S FOREMOST 
MANUFACTURERS 


LAG OHORG 


TOOL WORKS 


Division of Carbide Tool Company 


MILLING CUTTERS © BROACHES © ©ORM TOOLS © END MILLS © HOB 


Send us your blue prints 
for quotations on your 
high speed tool, special 
tool, and carbide produc- 
tion tool requirements. 


at 
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Smerrny's 
ELECTRIC 
FLAW DETECTOR 


SPERRY PRODUCTS, INC. PERRYS HOBOKEN, NEW JERSEY 
314 M So 





OF FINE 
QUALITY 


1. Special Carbide or Diamond 
Boring Tools. 2. Shaped Diamonds 
for Jones & Lamson Thread Grind- 
ers. 3. Special Carbide Tipped 
Tools. 4. Special Carbide or Dia- 
mond Tipped Boring Tools. 5. Tung- 
sten Carbide, Boron Carbide and 
Diamond Gage Contact Points. 
6. Diamond Phonopoints for Tap 
Grinders. 7. Solid Carbide Burn- 
ishing Nests. 8. Octahedron Dia- 
monds in either Jones & Lamson 
or Excello Holders. 9. Collets and 
Bushings with Carbide Inserts. 


ICTOBER 


Quality is the case in point—exemplified by the line of tungsten 
carbide, boron carbide, and diamond tipped tools shown above. 
These New England Carbide products represent a wide range of tools 


and parts to cover your standard or special requirements. 


When you think of precision production, think of precision New 
England tools and parts, because every one is checked and double 
checked to specified tolerances. If it can be tipped, New England can 
do it—exactly! 


Mail the coupon today for complete information on the New England 


precision line. 





Without obligation, please send me further information on the items checked below. 


109 20 30 40 s0 60 7H 80) 90 


NAME TITLE 





COMPANY 
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CITY 











60 BROOKLINE ST., CAMBRIDGE 39, MASS. 

















WANTED: A device for measuring 





What is a sacrifice? 

There are even some who call it a sacrifice to buy bonds 
which pay back four dollars for every three invested. 
Others complain loudly when their pleasure driving is 
cut down. 

Still others grumble when they are asked to save waste 
fats, tin cans, and paper. 

What would these people say if they had to face the 
hardships, privations and sufferings 
Sr st by countless thousands of 
our boys on the far flung battle 
fronts of this global war? Being 
true Americans, they would proba- 
bly have their eyes opened and 
would buckle down to the job. 


We are all asked to make sacrifices these days. But the 
ones on the home front are so trifling by comparison with 
those made on the battlefields that it quickly becomes 
apparent they are hardly sacrifices at all. 

The worried old gentleman affectionately known as 
“Uncle Sam” is, indeed, in need of our wholehearted sup- 
port . . . genuine patriotism that becomes a device for 
measuring our true share of sacrifice and brings us ever 
closer to Victory. 


APEX 


THE APEX MACHINE & TOOL CO., DAYTON, OHIO 
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CUTTERS 


Cd 


Girl operator precision grinding \/,'' dia. 2-Flute High-Speed Steel End Millis, 
sharpened to a 15° cutting angle. Total time required to grind cutter from hard- 
ened and ground blank is 5 minutes per cutter. 


Saves Time and Money... with a 


[SIDER YY curTER GRINDER 


This manufacturer has four Gorton 375-2 Cutter Grinders for sharp- 
ening cutters and mills used on a number of precision machines, 
including three Gorton Pantograph Engravers and a Duplicator. 


Girls operate all four grinders. It requires only about two months 
to develop a girl’s skill sufficiently to perform the most critical 
grinding operations on most types of precision cutters and end mills. 


ACCURATELY GROUND TOOLS are indispensable to Super-Speed precision 

milling. The Gorton 375-2 Cutter Grinder grinds cutters with 2, 3 or 4 flutes, 

or flats...any diameter, taper, radius or clearance within the capacity of the 
machine. With diamond impregnated wheels (interchangeable with 
standard wheels), tungsten carbide cutters can also be ground. 


= = Install a Gorton 375-2 Cutter Grinder for increased accuracy and 
gos production with smoother finish in your milling operations. 


1893-1943 to operate 


a No. 375-2 Grinder, equipped with No. 717-1 Universal § 
mE Tool Head and No. 9761 Pedestal, complete, ready 
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1315 RACINE STREET, RACINE, WISCONSIN, U.S.A. 
---- wer ff? 4 4d) ht 
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“ AND 


DMILLS 


TYPICAL EXAMPLE OF CUTTERS 
GROUND ON THIS GORTON GRINDER 





Shown are a few examples of the wide range of 
cutter grinding accomplished on the Gorton 375-2. 


COMPLETE SET OF CUTTERS AND 
END MILLS WITH FREE HANDY 
CUTTER RACK FURNISHED 


This convenient rack is furnished free with assortments of 
Gorton Cutters and End Mills. Saves time and money on 
mold and die work, 
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For complete details and v4 
additional accessories write Bo) 
for Gorton Accessories Cata- Ss 
log offering 580 aids to pro- ~— 
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industrial pt 
proven 


ing problems: 


METAL-CUTTING 
BAND SAWS 
14” and 16” models. 
Speed range from 61 to 
5300 s.{.m. 


These machi 
thousands 1 


country an 
y difficult too 


have 


man 


talog- 
cata sil INC. 


jainfield. N- ” j 


. 


R COMP 
WALKER-TURNE P 


4593 Berckman Street. 


Rl 
RADIAL DRILL {| 
Handles light drilling. and tapping 
Drills to center of 62” circle. Spindle 
speeds 169 to 8200 1.p.m. 


METAL CUT-OFF MACHINE 


Ball bearing sliding ram travels 2]'2” 
Cuts all types of materials at any angle. 


15” AND 20” DRILL. 
PRESSES 
Bench and floor models 
Hand or power feed 
Spindle speeds 260 to 





POLISHING 
LATHE 
For burring, polish- 
ing and hand-lap- 
Ping operations. 


Lf 
= | ‘ 


* 
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NORTON ABRASIVES 


FASTER, BETTER, MORE CUTS 
Another Case History of Hand Stoning 


THE JOB IT WAS A WAR SUB-CONTRACT. The cutters 
had been producing 50 to 60 pieces in about half a day. 


Finish cutting Sway Braces, 1025 cast 
They were then reground—a slow, expert job to preserve 


steel; removing .015” stock with 34” 
square and rounded 78-B cemented 
carbide tipped lathe tool bits. 


proper rake and clearance angles. 


Our man recommended “Crystolon Stones for Carbide 
i Tipped Tools.” Using first a medium and then a fine 

THE RESULTS Crystolon stone, the tool bit was touched up by hand after 
Increased cutting speed. every 35 to 50 pieces. This hand stoning was done in less 
than two minutes without removing tool bit from post. 





Four to five times more output be- 
tween regrinds. Similar savings in expensive alloy tipped tools and in pro- 


Time saved by less frequent re- ducing and grinding time are possible to thousands of 


moval and resetting of bits. users throughout the country today. Why not have a Behr- 


Manning Abrasive Engineer or one of the able representa- 
tives of our Certified Distributors counsel you on the tre- 
mendous advantages of hand stoned cutting tools? And 


Savings in tools, time and ex- 
pense through fewer grinds. 


Fewer chipped tools because reg- __ be sure to ask for a copy of our new booklet, with that very 
ularly reconditioned. title—““Hand Stoned Cutting Tools.” 


Crystolon Stones (silicon carbide) 344" x 34” x %” for Carbide Tipped 
Tools are available in three grits: coarse, medium and fine, at 50c per stone. 


BEHR-MANNING - TROY, N. Y. 


(DIVISION OF NORTON COMPANY) 


Also Reliable Coated Abrasives Since 1872 
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HELP =e 


PRODUCTION 


EXECUTIVES 
who are training 
green employees 


Illustrated 
Yo 16-PAGE BOOKLETS 
he ; Te hoo “The TOOLS 
Lin a + % ot, # OF OUR TRADE” 


dasa 


. 
a." : ‘ z ~ | @ Practical training courses on ele- 
SA; Ltt ; ; mentary shop practice . . . designed to 
* % 4 help you make efficient operators out 


of unskilled help. Reprinted from 
American Machinist. 


10¢ EACH 


| (Slightly less in quantities over 500) 


| ‘ 
STEEL! 1 "The Tools of Our Trade" 


| 2 "How to Run a Drilling 
Machine" 


INDUSTRIAL HOSE ASSEMBLIES =| 3 ert. Ruv natin 


Heat, cold, solvent, and vibration resistant. 4 "Nines to-Sukain eaten 
Full line covering all requirements for high Lathe" 
and low pressures, hydraulic and pneumatic. 





P : died ‘ 5 "How to Run a Grinding 
Send your specifications with inquiry... Machine" 


including I. D. and overall length and thread 
requirements. C. A. Norgren Company, 220 =| inccccsssceccccccccencsecessess: 
Santa Fe Drive, Denver 9, Colorado. : MAIL COUPON TODAY 








° ° . = Please send me at once the following special 5° 
Manufacturers of high quality hose assemblies | 5 Gite a? Mas Stade” aaakiee teem © 


s & American Machinist. I inclose 10 cents : 
and couplings for over 18 years * (stamps, money order or check) for each & 


al . 
* section ordered. 


, 2 283 


(Order by circling number) 
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® Name .. 
. 
. 
* Company 


. 
® Address 
" 





‘ AMERICAN MACHINIST. 


330 W. 42d St., New York 18, N.Y. 
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$e is a time tested phosphoric 
acid metal cleaner that removes rust chem- 
ically from pits as well as from the surface and 
at the same time destroys or neutralizes rust 
producers. Deoxidine also removes oil, light 
oxides, annealing scale, etc., eliminating in 
many operations the necessity for a separate 


pickling. 


Deoxidine may be applied by dipping, spray- 
ing or brushing. There are various types of 
Deoxidine adapted to the several methods of 
application and to the cleaning of surfaces 


with varying amounts of rust and oil. 





Deoxidine which introduced the new prin- 


ciple in metal cleaning as long ago as 1916, 


is a proved material and standard practice. 
Write for Service Data Sheet. 


Manufacturers of Inbibitors & Metal Working Chemicals 


AMERICAN CHEMICAL PAINT Co. 
AMBLER PENNA. 


Note: West Coast Plants may address inquiries and orders for prompt 
delivery to, Leon Finch, Ltd., 728 East 59th St., Los Angeles, Calif. 





American Chemical Paint Company, Ambler, Pa. 


Please send me general Technical Service Data Sheets on 
[] Deoxidine 


Name 





Title — — 








SS a ee 











Address ——_ 
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N 194. .? M-H/Brown Electronic Recording and 
Control Instruments will usher in a new era in 
peacetime production. 

In the manufacture of chemicals, petroleum prod- 
ucts, steels, textiles, rubber, ceramics, paper, foods— 
and other products, M-H/Brown Elec- 
tronic Instruments will provide a new 
conception of greater precision in 
measuring and controlling industrial 
processes. 

We are proud of the M-H/Brown 
background of over 100 years experi- 
ence in instrument engineering which 


Qnstiuments by 


IN /NDUSTRY 


pioneered electronic instrumentation. Today these 
instruments are producing the tools of war. When 
peace comes they will be available to industry 
M/H Brown Electrons are coming. THE BROWN 
INSTRUMENT COMPANY, 4501 Wayne Avenue. 
Philadelphia, Pennsylvania, a division 
of MINNEAPOLIS - HONEYWELI 
REGULATOR COMPANY, Minne 
apolis, Minnesota. Offices in all prin 
cipal cities. 119 Peter Street, Toronto 
Canada — Wadsworth Road, Perival« 
Middlesex, England — Nybrokajen 


Stockholm, Sweden. 


and onlots by 
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HERE’S HOW TO DO IT... 


and use grinding wheels wisely, too! 


gm keep war production up to quota, industry needs tools, 

lots of them—and lots of grinding wheels to keep them 
sharp. There’s enough steel and abrasives to do the job—but 
only if every man on a grinding wheel uses the proper proce- 





dure in sharpening tools. Otherwise precious steel is wasted, Every hour this war is shortened will 
and grinding wheels are used up too fast. Here are a few rules save $12,000,000. The lives it will 

» ‘ - - save are priceless. Let’s get it over 
to remember that will help you “treat ’em right. with — quickly. 





Use the correct wheel for the job. It is essential that the 
correct grain type and size, structure and grade and the 
proper bond be used. The Carborundum Representa- 
tive will be glad to help make your selection. 

Keep grinding wheels sharp. Dress frequently with the 
proper dressing tool. 

Sharpen tools frequently. Don’t wait until they are very 
dull. You may waste tool steel by taking off too much 
stock and lose production. Sharpen them after a specific 
number of cuts—even if they don’t seem to need it. 
Control tool form. Proper tool performance can only be 
obtained by maintaining correct rake and clearance. 
Use light grinding pressures. You may burn the tools. 
Edges may become soft from overheating. 

Use the right equipment. Use only machines for recon- 
ditioning tools which are designed for the job. 


CARBORUNDUM 


ABRASIVE = PRODUCTS 




















THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 


MANUFACTURERS OF GRINDING WHEELS, COATED ABRASIVES, SUPER REFRACTORIES, HEATING ELEMENTS 











Sales Offices and Warehouses in New York, Chicago, Philadelphia, Detroit, Cleveland, Boston, Pittsburgh, Cincinnati, Grand Rapids 


(Carborundum is a registered trade-mark of and indicates manufacture by The Carborundum Company) 
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FIDELITY WIRE SPOOLING MACHINES 
from Reels or Coils 


to Sticks or Spools 


Precision winding at high speed, with unvarying 
weight and even lay of wire on spool or stick are 
the outstanding advantages of FIDELITY Wire 
Spooling Machines. They are adjustable for required 
length, thickness or spacing. Simple operation re- 
quires minimum labor attention and low power. 


Send for illustrated folder describing machines 
and operating specifications. 
















One of four standard 
FIDELITY Wire Spool- 
ing Machines—designed 
to turn out, rapidly and 
economically, neat, con- 
venient packages. Spe- 
cial purpose machines 
designed to fit individ- 
ual needs. 


FIDELITY MACHINE CO. 


3908-18 FRANKFORD AVE., PHILADELPHIA 








"Wed ae Production Runs 
Grinds super keen. Unsurpassed for dies requiring a per- 
fect edge ie eliminating flash, a high polish and minimum 
deformation. 


Dies of PRK-33 Cobaltcrom punch out four carloads of land- 
ing mats per diem, without regrind in over 90 days. Work 
on 4 plates a minute, 12! lbs. of material per stroke. 


Preferable to high speed steels for non-ferrous cutting tools. 


Castings of PRK-33 Cobaltcrom eliminates up to 80% of 
machining. Furnished within ¥%” of finished size. 


Bar Stock and Billets in Stock. Drill Rods Furnished on Order. 


DARWIN & MILNER INC. 
highest grade took steels 


1260 WEST FOURTH STREET 


CLEY ELANB, 13, onte 





Cast Iron Grid Unit Heater is built to last, not just 
for the duration, but built to last for years — to last 
longer than other types of heating equipment. In many 
installations this means Grid Unit Heaters will last as 
long as the building itself — and without maintenance 

4 expense. 









(CAG 


CAST IRON 722222... 


Engineered and tested to operate with either 
steam or hot water, . to 250 Ibs. steam pres- 
sure. Each ‘“‘fin’’ heating section is made of 
high test east iron te cooperate with the war 
effort ¢he standard Grid from 1929 te 1942 
was made with aluminum heating sections). 
Ne electrolysis = s cause corrosion . . . no leaks 





no a - « no heating failures. 
No effort is cpered te make this Grid Unit 
Heater a quality product—and we’re constantly 
working on improvements to make it better. 
Catalog with capacity tables are yours upon 


request. 










—_ 2 spen for bigh 
istrabutors. 


D. J. MURRAY MFG. CO. 


WAUSAU, WISCONSIN 


Offices in All Principal Cities 








You may get used to dust and grit, but yeur lungs don’t. Ask a vet- 
eran and he® ll tell you that abrasive particles filling the alr from unpro- 
tected buffing and grinding wheels are his Ne. | Health Hazard. 


Glasses will aye their oyes, ordinary caution will keep their fingers 
clear of whirring wheels. But it takes "the Cincinnati Alr Master, filtering 
up te 930 cubie feet of air per minute, to eliminate harmful dust and grit 
from the air your workmen breathe. 


Write oy a poliey fer pure alr insurance with the rehase of 
Cincinnati Air Masters for grinding and buffing wheels. Easily. installed 


easily cleaned, they’re built in three sizes to ft all grinders and buffers 
Write fer full Infermation. 


aa AFLP L = 7a 
ELECTRIC Danis - GRINDERS * BUFFERS - PORTABLE fete) &) 
The Cincinnati Electrical Tool Co. 2676 








DIVISION OF THER. K Le BLOND MACHINE TOOL CO., CINCINNATI, OHIO 
: MADISON RD 
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IN SPEEDING UP PRODUCTION 


. save time by having individual 
Arbor and Cutter setups for évery operation. 


* * * 


Standardized taper Arbors and Adapters 
for all machines having National Stand- 
ard and Brown & Sharpe tapers. 





= Shell End Mill Arbors - Cutter 
Chucks - Conversion Adapters 
Collet Holders - Cutter Chuck 
Adapters - Cutter Adapters 
Spring Collet Holders 
Sleeves and Sockets 
Centering Plugs 
Cutter Mounts 
Miscellaneous 
Accessories 


















Write for Arbor Catalog No. 450 
containing detailed information. SOLID SPACING COLLARS ADJUSTABLE SPACING COLLARS ARBOR BEARING SLEEVES 


rully. EEL) 


LS | AND COMPA NY pum MILLING CUTTERS SHELL END MILLS SHELL END MILLS WOODRUFF 
(Inserted Teeth.) (Inserted Teeth) (Solid Type ) KEYWAY CUTTERS 


1901 SOUTH ROCKWELL STREET * CHICAGO, U.S.A. 








| RD 
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MULTIPLE SPINDLE DRILL HEADS 


are engineered, designed and built by 
men of long experience in this field 


A TYPICAL EXAMPLE IS THIS 82 
SPINDLE BUHR HORIZONTAL DRILL 
HEAD .. . for drilling 


32 - .257 
14-5/16 
36-17/32 dia. holes. 


This is the right hand head of a 2-way Hydraulic Hori- 
zontal Machine. 

All spindles and gears are of alloy steel heat treated 
and ground, ball bearings are used throughout and an oil 
pump keeps them in a bath of oil. Vertical adjustment is 
provided in all spindles to compensate for unequal drill 
lengths and to adjust drills to proper depth. 


BUHR MACHINE TOOL COMPANY 
Green and Davis 
ANN ARBOR MICH. 


Specialists in Multiple Spindle Drilling, Boring, Reaming, 
Tapping Equipment. 











THEN. APPLY THEM PROPERLY coe 


@ Anything less than the best cutting fluids available is a 
handicap to your production. Equally important is proper ap- 
plication. Stuart Oil Products and Stuart Oil Engineering will 
give all the advantages it is possible to get from cutting fluids. 


For All Cutting Fluid Problems 


D. A. STUART OIL CO. 
Chicago, U. S. A. e UMITED @ Est. 1865 


Warehouses in Principal Metal Working Centers 


Are you planning for post war? if so, Little- 
ford can fabricate any item made from plate and 
sheet steel, Tanks, Bins, Housings, Pans, 
Wagons, Breechings, Hoppers, Poxes, etc. If 
you’re designing for the future or need fabri- 
cated products now, send blueprints for an esti- 








Littleford Bros., Inc. 
434 E. Pearl St., Cincinnati, Ohio 
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THE JOB: 


Grinding free hand and 
dry on Excello Tool Grind- 
er carbide-tipped tools 1" 
x 1" x 6", for turning air- 
plane struts, shaping air- 
planecarburetors, shaping 
and turning gun turrets 
for planes. 


THE WHEEL: Por-os-way 
10" x 2" x 2" C54KV3 





All facts and figures given 
are taken from an actual 
field survey made by a 
y Por-os-way correspondent 





See our exhibit booth at 
Room 777 Palmer House 
National Metal Congress 
week October 18. 













e. 
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“GREEN HANDS FROM. SCHOOLS 
COULDN’T BURN TOOLS” 


/ ha 2 
Quotes POR-OS-WAY’S Plan, “lie, H 
r 
War Plant Reporter Whoa, "Mere | 2 ; 
Pa! 
from Interview < hang 8% 
"Ve 






































THE RECORD POR-OS-WAY FORMER WHEEL 
WHEEL 
Number tools per hour per man 37 26 
Number of dressings required NONE Every 2 hours 
Pieces per wheel 888 520 
Stock to be removed .000"—.250” same 
Wheel life 24 hours 20 hours 
Depth of cut .002”—.010” Tools burned when 
jammed into wheel 

Number of passes required 12 48 
Amount of rejects 0 50 per day (scrapped) 
Increase in production 























PoR:OS:WAY 
a HOw 
RADIAC’ 


A. P. DE SANNO & SON, INC. 
NEW YORK, CHICAGO, PITTSBURGH, 
k CLEVELAND, DETROIT, LOS ANGELES 










WRITE, for complete booklet ‘Facts About 
Por-os-way”. The address is 430 Wheat- 
land Street, Phoenixville, Pennsylvania. 


PRODUCT 


COPYRIGHT, 1943, A. P.de Sanno.& Son, Inc, 


eP 


Western Gateway to 
VALLEY FORGE 
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DESIGNED TO GIVE 
BETTER PERFORMANCE AT LESS COST 


ON YOUR JOB! 


The accuracy, precision, dependability and 
long life built into diamond tools by Wheel 
Trueing Tool Company are the result of 33 
years’ experience in designing, developing and 
manufacturing diamond tools of fine quality. 
These tools are the products of an organization 
of diamond engineers unexcelled in skill and 
experience—craftsmen who know grinding 
wheels and the application of diamonds and 
diamond tools to all types of production jobs. 


It is no wonder that more and more production 
men interested in faster and more economical 
production are specifying diamond tools engi- 
neered to their jobs by Wheel Trueing Tool 
Company. 


Diamond “Jools for 


STRAIGHT, FORM, THREAD AND RADIUS DRESSING; 
TURNING, BORING, GAGING AND CORE DRILLING 


WHEEL TRUEING 


TOOL COMPANY INCORPORATED 


DETROIT 6, MICH. 


3200 W. DAVISON 
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A POWERFUL, VERSATILE 
LITTLE CLAMP 


This new improved Model KP 830 is now 
about the strongest clamp for its size on 
the market. 


Its U-shaped bar, providing for horizontal 
positioning of pressure spindle, permits 
the clamping of many different things of 
various thicknesses without disturbing in- 
itial location of clamp. 


Because both bar and handle are in 
horizontal position when clamp is closed, 
space above clamp is clear and offers no 
obstructions when performing operations 
which require work to be moved under 
drills, etc. 


Clamp measures 434” overall, is 158” 
high, and is capable of exerting a hand 
pressure of 340 lbs. 


2217 Eighth Street, Detroit 16, Mich. 


4328 San Francisco Road 
Glendale, Calif. 
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DRESSING IS SIMPLIFIED... by the 
New Time-Saving C-66... RADIUS DRESSER | 
FOR SURFACE GRINDERS 


j -pri NOTE how this Radius 
This low-priced, rugged attachment, Scene end tok a aoe 


for any make of surfa rinder, 100! bits replace an expen- 
‘4 Y . ce grinder, sive Jig Boring Machine. 





dresses wheel without dismantling _ pyili Jig made with two high 





, , speed tool bits ground to- 
machine. Mounts directly on mag- see oa aaa asteder, 


, . , eight .062 holes, two screw 
netic chuck. Does a one-hour job in sp one dowel pin-hole. 





. No drill bushings, no lapping, 
10 minutes — accurately — conve- no hardening. Grinding time 


‘ two hours fifteen minutes. 
niently. Simple, easy, quick. 























The diamond is set by simply measuring The C-66 provides an important safety 
with micrometer from top of hood to bot- feature in that hands are kept away from 
tom of arm. under the wheel. 


The diamond holder is held 
against a ground vee in the 
arm. By means of this con- 
struction any size diamond up 
to 3%” can be held accurately 
in line with the vertical center 
line of spindle. 


 neneaenanenetllt anaemeianied 
































500 Male 








anc 
Lene Female Female E : 
For dressing wheels for grinding turning Wearing Radius Radius 180° and 90° Male Dressing 
tools, the dresser is set at angle equal to Chi : , . ‘ 
clearance angle of tools. The C-66 ie the oo Prompt delivery from factory in Newark, N. J. Price, without 
only radius dresser with this feature. Diamond diamond, $82.50, '/4K diamond, $5.00. 


SCHULTZ & ANDERSON CO. 


MACHINE TOOLS 
{O09 C EDISON FLACE MEWARK, Wy. J. 
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Made in a Wide Range of 
Sizes 


King Taps — of the best grades of Alloy and High Speed Steels — ar} 
the product of long specialized experience in the manufacture of taps. 
They are of highest quality, scientifically machined and heat treateil 
and can be depended on for long-lived service and maintained accuracy. 
All King Taps are fully guaranteed as to material and workmanship. 
Any found defective will be replaced promptly without charge. 

Use King Taps once and you'll standardize on them for every tapping 
requirement. | 


KING TAP & TOOL CO., INC. 


North Attleboro, Mass. 











Sfran 


FLEXIBLE SHAFTS MACHINES 


Sixty Types and Sizes 
Vg To 3 H.P. 
Vertical and Horizontal 
Attachments 
For Hundreds of 
Various Operations 
Pay More - Get More - Do 
More 





ROTARY ry 


CUTTERS High Quality 
: Only 


and ROTARY FILES 


Are playing an important part 
in this Victory parade of the 
Allles. 

Sead for Catalog 


N. A. STRAND and CO. 
5001 No. Wolcott Ave. 





Chicago 











ASSURE BETTER PRODUCTS 
WITH THE 
INSPECTOGRAPH 


The Inspectograph does 
two things:— 


1. The large four inch lens 
magnifies the inspected ob- 
ject to double its size and 
provides a wide field of 
vision for both eyes with- 
out eyestrain. 

2. The two fluorescent tubes 
project a strong, shadow- 
less light of 300 feet candle 
power directly on the work 
being inspected. 

Quickly exposes faulty or torn 

burrs, scratches, 














Let’s 
BACK THE ATTACK 
By Buying WAR BONDS 











FOR FURTHER DETAILS 
SEE FULL PAGE AD 
IN PREVIOUS ISSUE 


W. B. KNIGHT MACHINERY CO. 


ST. LOUIS MISSOURI 











| 
threads, cracks, | 
ete., not apparent to the naked DX-yol-talelel eli 
eye. | 
Price $35.00 
S. LOWE & SONS CO. sure, for all 
20 Sanferd St., Fairfield, Conn. , 








pushing 


power for revi itnare| 


Standard models, air or hydraulic, low 


requirements. Write for fu 


HANNA ENGINEERING WORKS © 1767 ELSTON AVE., CHICAGO 











STEVENS 
MILLING MACHINE 
VISES 


5 in., 6 in. and 7 in. simes 
All perts laterchangeabie 
JOHN B. STEVENS INC. 


474 Canal St., New York (3, W.Y. 





Write fer 
Bulletin 














>» 








































e of the World's Largest Builders 


“Simplified ARC WELDERS 
America’s successful production shops and million dollar indus- 
race was largely dependent on tries the country over. They're 
the world’s greatest corner-cut- speeding werk, saving metals, 
ting tool...arc welding. Hobarts making stronger tanks, planes, 
have been th» pace-setters; for quns, trucks end ships. 

Ni you find them in small machine Hobart Bros., A.M. Box 1014, Troy, 0. 

“Oo 





ef Arc Welders” 
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SAFCO METAL WORKING LUBRICANTS 


e * e * @ 
Right Combinations for ncreased production! 
Right combinations of ingredients in metal working lubricants are like the 


right numbers on the dial of a safe, each one vital for opening wide the 
doors of production. 


Swan-Finch ‘SAFCO’ metal working lubricants are combinations that 
have been continuously proved as scientifically correct. 





Today high production schedules and precision specifications do not per- 
mit guesswork. 


Swan-Finch, the makers of ‘SAFCO’, are lubri- 
cation specialists in the metal working field. 


That’s why more important plants engaged in 
vital war production are testing and specifying 
*‘SAFCO’ lubricants. 


It will pay you real dividends to get better acquainted with 
the Swan-Finch field representative who covers your dis- 
trict. Capable and able, they are constantly devising new 
ways and means for stepping up production. 

For instance meet H. F. Robinson. He is one of oun 
highly trained and experienced staff of fieldmen. 


ASK US TO HAVE HIM CALL— NO OBLIGATION, 








SWAN-FINCH OIL CORPORATION 


Offices Plants 
New York City—Executive Offices............. R.C.A. Building, West BREE ciiaiiovaiaban a 120 Lister Avenue 
Chicego, Iti 201 North Wells Street Chicago, Whee enneenesenee- D849 West 66th Street (Clearing, lil.) 
Detreit, Mich 2596 Hart Avenue Detroit, Mich. ..2596 Hart Avenue 
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TURCO DURAMASK forms a white, 
light reflecting durable water-soluble coat 
that dries to a hard surface in 30 minutes. 
Easily painted on and may be flushed or mopped 
away, carrying with it all accumulations of waste. 


Eliminates dangerous solvents and wire brush scrub- 
bing. Harmless to all reactive metals and to the skin. 
DURAMASK renders old cleaning methods obsolete. 


Consult your nearest Turco Service Specialist. His 
skill in solving Cleaning Problems is at your com- 
mand, Without charge, of course. 


WHERE DURAMASK SERVES 


IN PAINT SPRAY ROOMS * MACHINE SHOPS 
GREASE RACKS * TO PROTECT CONVEYOR BELTS 
FROM SPILLAGE * AIRCRAFT “DOPE” ROOMS 
AS A PROTECTIVE MASK FOR PLANT WALLS AND 
FLoors * As A SHOP COAT FOR TEMPORARY 
PROTECTION OF MATERIALS 


lunco Propucrs.inc 


SPECIALIZED INDUSTRIAL CHEMICAL COMPOUNDS 


MAIN OFFICE & FACTORY: 6135 SO. CENTRAL AVE., LOS ANGELES 54 
CHICAGO OFFICE & FACTORY: 4856 SO. HALSTED ST., CHICAGO 9 
SERVICE MEN AND WAREHOUSE STOCKS IN ALL PRINCIPAL CITIES 





Rig] 
WAR LOAN 


TURCO PRODUCTS, INC. 
6135 So. Central Ave., Los Angeles 54 


BACK THE 
ATTACK 





SEND INFORMATION ON TURCO DURAMASK 























TOOL IMPROVEMENTS CO. 


wastaew se 


MANUFACTURERS OF 


MCMGICE ROAD 
SLATORe - LONG LAne 
sew voen 


SPECIAL TOOLS AND EQUIPMENT 








ANNOUNCING 


A NEW TOOL 


called the 


“BURROFF” 


FOR BURRING 

AND CHAMFERING 

THE SHARP CORNERS 
ON PARTS LIKE THESE _, 





Write for Descriptive Folder and Prices. 














"MAKE YOUR MARK 
with 


TORNADO 
Writing Tools 


and 
Etchers 


identify all portable equipment, or valuable tools that 








IT pays to 
are likely to be lost or stolen, with proper permanent marking. 
TORNADO Writing Tools mark brass, marble, tile, glass, plastics, 
rubber, aluminum, steel and bronze. TORNADO Etchers mark iron, 


WRITE FOR COMPLETE DETAILS 


5064 N. Ravenswood Ave. 
CHICAGO, ILL. 


steel and steel alloy products. 


BREUER ELECTRIC MFG. CO., 











LATHE TOOLS 
THAT LAST LONGER 





Because holders are made of a chrome 
nickel drop forging, practically unbreak- 
able in shop practice. 


THE READY TOOL CO. 


IRANISTAN & R.R. AVES. BRIDGEPORT. CONN. 








Name Title 
Firm =e 
Se Le State 
Key No. 6-104 
ON YOUR LETTERHEAD, PLEASE 
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TWIST DRILL AND 
MACHINE COMPANY 


NEW BEDFORD; MASS., U.S.Aze 
NEW YORK STORE: 130 LAFAYETTE ST. = « « = CHICAGO STORE: 570 WEST RANDOLPH ST 
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MACHINE 
SCREW 


UAV es 


CARBON AND HIGH SPEED STEEL 


PROVE THEIR 
PERFORMANCE 
ON YOUR WORK 


CARD MACHINE SCREW TAPS are furnished with American Na- 
tional form of thread and standard number of flutes in taper. plug 
or bottoming style. 

Regular Type manufactured in 2, 3 or 4 flutes depending on size— 
in taper plug or bottoming styles. 

Spiral Pointed furnished in 2 flutes—in plug style only. 

All types available in Carbon, High Speed cut and High Speed 
Ground Thread. 

The long life and economy of Card Machine Screw Taps are quickly 
proved in every day use. Buy them, put them to work and you'll 
be convinced of their better performance. 

Consult the Card Catalog for sizes. Send for your copy as well as 
for literature covering recommended uses. 


LEADING DEALERS HANDLE CARD TAPS 


S. W. CARD MANUFACTURING CO. 


Mansfield, Mass., U.S.A 
DIVISION OF UNION TWIST DRILL CO 


STORES: New York: 61 Reade S* 











NUMBERALL 
Numbering Machines 


for stamping into metal, etc. 


AUTOMATIC 
MODEL NO. 50 


Why Not Buy the Original Electric Etcher? 


MARK IRON and STEEL 


Sturdy construction, pre- 
cision build, perfectly 
aligned numbers. 


All sizes of figures. 
Write for Catalog. 


NUMBERALL STAMP & TOOL CO. 
Huguenot Park, Staten Island, N. Y. 


DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 











Mark parts in process, tools, dies, gages and fixtures —— pce hng bow ~ 


of any ferrous metals including the hardest alloys for the layout in a 
and carbides. quickly—plainly. few minutes. The 


atime : dark blue background 
Three sizes to meet all requirements. makes the scribed layout lines show up in sharp relief, and at the 
Write for circular and prices 





same time prevents metal glare. Increases efficiency and accuracy. 
BREWSTER-SQUIRES & CO. 


Write for full information 
Hudson Terminal Bldg. New York, N. Y. 











THE DYKEM COMPANY, 2301 B N IIth Street, St. Levis, Mo. 
in Canada: 444 Pacific Ave., Toronto, Ont. 
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install extension cords carefully 
Inspect them often 
Don't abuse them 





Bethlehem has long had an effi- 
cient fire-fighting organization. But 
war conditions multiply normal 
fire hazards. Thousands of new em- 
ployees have come to work. Large 
additions have been made to 
existing facilities, and entire new 
departments set up. At the same 
time, war needs have intensified 
the pressure for production. 

Since the start of the war emer- 
gency Bethlehem has redoubled 
its effort to keep down production 
loss due to fires. Much new equip- 
ment has been provided: extin- 
guishers, alarm boxes, sprinkler 
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hen you report a lite 


TELEPHONE 
2 Speak clearly 
3. Give department and exact location of fire 


waste 


4. Make fireman repeat your message 


Til 
OSTER 





BETHLEHEN 


STEEL 





systems, hose outlets and fire en- 
gines. And as plants grew, fire- 
fighting personnel was expanded, 
and given special training. 

A poster campaign, of which a 
few representative samples are 
shown on this page, is one im- 





‘That Fire Box... yA 
waeRE 1S (T+ 





Store it safely 


Handle with care 


portant detail of this program. 
Each poster registers in the em- 
ployee’s mind a single, specific 
point in fire-fighting or fire-preven- 
tion. Prominently displayed in 
steel plants, shipyards, fabricating 
shops, these posters are helping to 
maintain a favorable fire-loss rec- 
ord through the war years. 

A fire onthe production front can 
cost American lives on the battle- 
fronts. Even seemingly trivial fires 
have a grave cumulative effect. 
The aim is to prevent fires from 
occurring at all—and, if they do 
occur, to make them die young. 
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2 ie 8 Oe 
MILLER 


NATIONA 


- « « the tool that converts drilling 
machines into key-seaters 
and saves time and money 


@ With this modern tool you can handle 
keyseating jobs not suitable for keyseating 
machines on any of your drill presses or 
radials. Keyseats with parallel sides, ac- 
curate in depth and in perfect alignment with 
bore axis are assured. 


The National Keyseating Miller mills, key- 
seats in one cut. It can be used on taper 
holes, offset holes, blind holes and for taper 
keys. Work clamping is unnecessary. We also 
manufacture oil-grooving millers. 





Made in twenty-six different diameters from 
/>" to 3'/2". Several widths of cutters can be 
used in each size. 


WRITE TODAY FOR OUR NEW 
CATALOG NO. 15 








NATIONAL MACHINE TOOL CO. 


CINCINNATI, OHIO 





peers t oP page” 
x 


nstant adjustment of ratchet rod "and nal tig ng. 
. Spring activated pawl for ratchet. 
Replaceable swivel. 


Case hardened casting contacts vise-like 
tightening screw with fulcrum action. 


. Provides downward pressure on work. 
See your jobber at once or write direct about pro- 
curement of these clamps for faster work in your shop 
and on the production line. 


GRAND SPECIALTIES CO. 


3100 West Grand Avenue * Chicago Illinois 











\ 


WAR PLANE SPECIFICATIONS 
REQUIRE TORQUING 


Modern menufacturing methods call for 
controlled “settings’’ of vite! nuts, screws, 
bolts, hydraulic fittings — of almost all 
threaded parts. Leading American air- 
craft and engine builders almost uni- 
versally use the permanently accurate 
STURTEVANT TORQUE WRENCHES for 
innumerable applications ranging from 
building precision instruments to testing 
frictional drag in 
contrels and mo- 
tors. 50 models, 
capacities ranging 
from 0 to 5 inch 
pounds on up to 
7200 inch pounds. 





Write for catelog 
sheets. 


Model F-100-i 


= s Capacity 0-100 in. Ibs 
* Illustrated 
gem ~*~ 
Pye STURTEVANT Fe 


me OU ALITY ee 








For 


GREATER 
DRILL-PRESS 
OUTPUT 


PROMPT 
SHIPMENT 


HEREVER a drill comes down, something must hold the 
work. Wherever a drilling-jig is required, Air-Clamp will 
simplify it. Wherever speed is desired, Air-Clamp will pro- 
duce it. Air-Clamp holds with relentless pressure; it is undis- 
turbed by size variations (such as in castings), it scoffs at vibration 
(how many drills have been broken due to faulty holddowns?), 
chatter, snagging. Air-Clamp holds work of any size or shape in 
any position, at any angle. It can pay for itself on a single fixture; 
it can save its cost on a few days’ drill-press output. It reduces 
operator fatigue. It saves hours and dollars in drafting-room, jig 
department, tool room and production line. _Air-Clamp fits any 
drill-press having a cylindrical column. Special fixtures for Tee- 
slotted tables, light milling work, etc. Hand and/or foot control. 
Shipped on approval to responsible concerns. 


FOOT AIR CONTROL READY! 


For air-operated devices. Frees hands—speeds 
up work! ‘Two types: Model “ON” releases 
work when pedal is pressed . . . Model “OFF” 
holds work when pedal is pressed. Low 
priced. Write! 


MEAD SPECIALTIES CO. 


15 8. Market St., Dept. 103-MA, Chicage (6) 
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wew GARBIDE GUTTERS | 






,.. 0Uflast ordinary high 
speed files 100 to I... stay 
sharp longer...cut faster 
in hardest metals 











THE MARK OF A GOOD FILE 


OT for ordinary filing needs, but for jobs |) 
and metals that require faster cutting, N 


harder biting rotary files, Ford Carbide Cutters 

come as the answer to a long existing need. Nils lia 

Carbide Cutters gi 100 times longer life, a0 gente 
ide Cutters give you imes longer life ROTARY CUTTERS 

and retain their diamond ground cutting keen- 

ness—and thus their original shape and size— 


vastly longer. A precision, more economical file Hand Cut 
for high production output, in every respect. Now ROTARY FILES 
available in 10 sizes and 5 shapes. Write for 









special catalog and full details of production 
advantages. M. A. Ford Manufacturing Com- 
pany, Inc., 735 W. First St., Davenport, lowa. 














SHE IS SETTING A NEW 
HIGH PRODUCTION RECORD 
WITH A... 


ARKER 


WRENCHLESS CHUCK 


Whether you employ experienced 
machine hands, or wartime women 
operators, you will get more pieces 
per hour and lower unit costs when 
you equip lathes, and threading, 
cutting-off, and drilling machines 
with Barker Wrenchless Chucks and 
Vises. 

These Barker Devices are simple 
to install, easy to operate, and very 
moderate in price. Ruggedly built, 
they will remain accurate during 
many years of hard service. 

Send piece part prints and out- 
line of operations — our engineers 
will make cost-saving recommenda- 
tions by return mail. 





Three-Jaw 
Chuck 





WRITE FOR FREE BULLETIN 


THOMAS HOIST CO. 


Ce eJtore 
20 South Hoyne Avenue, Chicago, Illinois 
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QUICK computation of angles 
and compound angies... 
ACCURATE to .001” or 1 min- 
ute of a degree . . . only ONE 
SET-UP of the work required! 
The Studler Angle Computer 
so simplifies layout of die work, 
survey of castings, and inspec- 
tion of precision-machined 
parts that it does the work in 
one-half to one-tenth of the 
time required by the sine bor 
method. Simple .to operate. 
Write today for Bulletin No. 2. 
THE ANGLE COMPUTER COMPANY Dept. 
5720 Melrose Avenue @ Los Angeles 38, Caiifornia 


ANGLE COMPUTER 
TWIN-MO] |KINITE 


The new high speed Alloy Air Hardening 









































steel Bar Steel & Castings 








| H. BOKER & CO., Inc., 101 Duane St., New York, N. Y. 











THE GEOMETRIC TOOL CO. 
NEW HAVEN, CONN. 
















Fer cutting internal keyways, slots or splines 1/16” 
te 4” wide and up to 60’ long. Fast—Accurate— 
Flexible. Write for particulars and catalog on machine 
for your work. 
MITTS & MERRILL 
913 Tilden St. 
Saginaw, Michigan 


AAAI NIAH 






WIG; 























Remelt and Cast Your Lead Hammers 
with the Field Mould and Ladle 

















Save time and money—keep lead hammers in 
good condition at all times—easy to use—fast, 
Made in 7 sizes for hammers from 1 to 
1l Ibs. Write for details. 

Also, Lead Hammers, sizes 1 to 15 Ibs, 
always in stock. 


JOHNSON TOOL CO., 
East Providence Rhode Island, U.S.A. 
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GRINDING CUTTERS FOR 
WILLIAMS’ TOOL HOLDERS 


DATA SHEET C, covering the various cutters used with 
Williams’ Planing-Tool Holders in machining cast iron. 








@ Williams’ Planing-Tool Holders are T] 


1 

d On igs 
modating cutters from 1/4” x 3/8" to a .. 
7/8" x 1-1/8”. The following grinding 4a 


manufactured in seven sizes, accom- — 


instructions apply to cutters of all sizes. —, 


Holders should be clamped in the Tool Hi B 










a 
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R. H. END-CUTTING 
DOVETAIL 
ROUGHING TOOL 





















L. H. END-CUTTING 
DOVETAIL 
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Head to face. as shown at right. = ROUGHING TOOL af| 
r 7 
| RIGHT HAND - 
ROUGHING | Ht —— ptt Wye 
TOOL HULL) IN K TO RIGHT 
\ —— 1 [ | 
_——_--- 4 
; 
Verte | Im 
TO LEFT utp: it 
= oa 
58° 
oh 
= ry, 34 
LEFT HAND I a ln 
ROUGHING 
TOOL t. na 5 SECTION 
| CUTTING stare ET < L. H.END-CUTTING 
2 | aa) ——— SECTION CORNER 











R. H. END-CUTTING 
CORNER 
FINISHING TOOL 


WORK MOVES ON | )|||/ 


CUTTING STROKE |ijI Z 











| | FINISHING TOOL 








SQUARE NOSE 
ROUGHING 
TOOL 





DIRECTION CUTTING STROKE 
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HHH] CUTTING STROKE 
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EED DOWN 
OR LEFT 
TO RIGHT 

















Data Sheets A and B on 
this subject have already 
appeared. Additional 
Data Sheets on grinding 
of other cutters for 








Sold by Leading Industrial Distributors Everywhere 


J. H. Williams & Co., Buffalo 7, N. Y. 


| arnt o0es| waencnes oF 


* 





% 











ee | | 


Williams’ Tool Holders 
will follow. Reprints of 
Data Sheets are avail- 
able on request. 





ALL TYPES 


£4 


‘ae 
| ms 





for over half a century for 


DROP-FORGINGS and DROP-FORGED TOOLS 






Os 
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Gina to 


HAND FILING 


An hour’s filing job done in six or seven minutes because, 
with DoALL, filing is merely a matter of feeding the work! 
Metal is removed in clean cut, curved chips constantly 
while the work is fed against the endless band of precision 
fit, interlocked, file segments. 

New accuracy too! Positive controls of work and file speed 
permit filing to “die-fit’’ tolerances—smooth machined 
finishes—by relatively inexperienced operators. 





Investigate the vastly greater efficiency of DoALL Band 
For internal file broaching the ; Filing—in production, tooling or maintenance work—on 
- nll MA mpd eed all metals from tool steel to soft brass and wood, fibre 
together in only a few seconds. and plastics, too! Telephone your nearest DoALL Sales 


Office — now! 


DoALL Band Filer with ’ a 
motor and all moving parts » Bring or send your filing problem for a complete 


fully enclosed occupies less £ & E i . - —_— % 
Pe py py poe s time-and-method study—the DoALL way 


SALES OFFICES IN 34 PRINCIPAL CITIES 
BAND FILER oranercieeee ey inc. 


ADDRESS INQUIRIES TO 1301 WASHINGTON AVE., SOUTH, MINNEAPOLIS, MINN. 
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ONLY THE BEST deserves such packaging 


There it is—a beautiful cutting tool, accuracy personified in every shining thread, inspected for the 












d last time and ready to ship. Shall this distinctive Threadwell Tap be packed only in ordinary wrap- 

pings? . . . No! Each Threadwell Ground Thread Tap is enclosed in a transparent plastic tube that 
d keeps out dirt, that protects each thread with a rigid armor of plastic, yet a wrap that allows instant 
cS identification of size and style. . You can tell a Threadwell Tap by the dot on the shank. You can tell 


it by the individual plastic container And you can 


2S 


tell it by its outstanding performance on your pro- 
duction line. Have you “changed to Threadwell”’ ? 


2 Se OIRP NE 


EXPORT STOCKING DISTRIBUTORS 
CANADA: Bridge Machinery Co., Montreal 
ENGLAND: Skylux Ltd., London 
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TAPPING 
ATTACHMENTS 


make tapping as easy 
as drilling 














Unskilled operators — men or women — 
can do fast, accurate tapping right on 
your drill presses with Ettco-Emrick Attach- 
ments. 


The features which make this possible 
are: 


1. The exclusive Ettco- 
Emrick friction clutch 
which provides the 
delicate _ sensitivity 
needed in tapping, 
particularly with the 
smaller size taps. It’s 
as sensitive as a hair 
trigger. 


- Reverse is automatic. 


3. Tap idles in the cutting direction, 
which prevents hole chamfering 
and preserves cutting edges. 


- All parts are designed and built 
for high-speed operation. 


QUILL CLAMPS are available for 
mounting on any drill press with 
absolute rigidity, assuring ac- 
curacy. 


GET FULL DETAILS IN 
BULLETIN No. 2 





ETTCO-EMRICK 
TAP CHUCKS 


Grip is visible, assur- 
ing proper insertion 
of taps every time. 
5 sizes, for No. 0 to 
1” taps. Details in 
Bulletin No. 6. Collet 
type chucks available 


tee No. 6 to 4” taps. Copy mailed on request 


ETTCO TOOL CO. 


590 Johnson Ave., Brooklyn 6, N. Y. 
DETROIT « CHICAGO 











uch ORI CHUCKS © TAP HOLDING CHUCKS 
TAPPING ATTACHMENTS @ TAPPING MACHINES 


ff WuLTiPLe SPINDLE TAPPING AND DRILLING HEADS 
TTT. Unexcelled for Design, Materials and Workmanship 


oe 
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INCREASE 


PRECISION! 
SPEED! 
TOOL LIFE! 







WITH IDEAL MACHINE TOOL ACCESSORIES 


LIVE CENTERS 


Work With Heavier 
Loads—Faster Speeds, 
Deeper Cuts, because 
they rotate with the 
work. IDEAL’S low cost 
Live Centers, with 
three interchangeable 
center pieces, cut production costs on lathes, screw machines, millers, 
etc. A real precision tool, assuring accurate turning even after long 
service. Radial load is carried by high precision ball bearing, thrust 
load is absorbed by high precision taper roller bearing. 





NEW [i219 "ac" MAGNETIC CHUCK 


ALL IN ONE—”AC” Magnetic 
Chuck, Demagnetizer and “AC” Rec- 
tifier. A complete—self-contained 
unit. No supplementary equipment 
necessary. Operates from any elec- 
trical outlet. Holds work rigidly, no 
clamps, vises, needed. Demagne- 
tizes work when through. 





FIFA Evectric TACHOMETER 


For more efficient production—check R.P.M. 
constantly. Can be used two ways. Directly; 
as a “hand-type’ Tachometer. Remotely; 
“separable-type” for permanent mounting or 
in hard-to-get-at-places. 





YANG DEMAGNETIZERS 


Quickly demagnetize tools, 
parts, drills, etc. Remove 
metallic dust, flakes, fine 
chips, etc. from cutting 
edge of tools and drills by 
a single pass across the de- 





magnetizer. Keeps tools 
sharper longer. Portable— 
powerful. 


FRE Machine Tool Accessories Catalog gives informa- 
tion on these and many other time saving tools. 


IDEAL S&S 


IDEAL COMMUTATOR ORESSER CO 
1887 Park Avenue Sycamore, Illinois 
Sales Offices In All Principal Cities 
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Designers and Builders of 
JIGS 

. FIXTURES 

\ eGW@SPECIAL MACHINES 

wi * 

Affiliated with 


y SIEWEK ENGINEERING DIVISION 


—a nationally known organiza- 

tion staffed with experienced en- 

gineers—Consulting, Processing, 

Designing, Fabricating and Effi- 
ciency Methods. 


> epee te 


AEN ae more 


ot Es>, 





5 | REPRESENTATIVES IN PRINCIPAL Cities 
AFFILIATED WITH SIEWEK ENGINEERING DIVISION © CHICAGO © DETROIT © HARTFORD 


: 
inois 
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‘Dae Be HELP YOU PUT NEW 
® True them regularly to square uff MACHINE OPERATORS 

face and remove nicks. on IMPORTANT PRO- 
Pe aA DUCTION JOBS .. . with 


job properly . . . VINCENT- 4 ° ee 
HUNTINGTON Grinding Wheel minimum time for training 


Dressers and Cutters. : ‘ P 
@ A 16-page, illustrated, practical train- 


ing course on elementary shop practice as 
applied to drilling. Designed to help pro- 
duction executives take men or women 
workers fresh from the streets and make 
efficient machine operators out of them 
in shortest possible time. 


Appearing originally in American Ma- 
chinist as No. 2 in the series of special 
training sections on “Tools of Our 
Trade”, the demand for this feature in re- 
print form clearly indicates the value 
placed upon the helpful information it 
contains. 


Send for the number of copies you need 
while they are available. Price 10¢ each; 
less in lots of over 500. Use coupon 


below. 






@ Increase your war production grinding efficiency with VIN- M AIL COUPON TODAY! 
CENT-HUNTINGTON Grinding Wheel Dressers and Cutters. 





VINCENT-HUNTINGTON Cutters are made of high-carbon 
tool steel . . . teeth are milled—and they are heat-treated by. the AMERICAN MACHINIST 
HOODED famous “Vincent Process” to a specific hardness. Hundreds of 330 W. 42 St., New York, N. Y. 
TYPE prime and sub-contractors are meeting difficult production de- Please send me ...... copies of “How 
DRESSER mands and keeping grinding wheels cutting at top efficiency to Run a Drilling Machine”’. 
with VINCENT-HUNTINGTON Grinding Wheel Dressers and Enclosed is $...... (im stamps, check, 
Cutters. money order) 
In addition to making Grinding Wheel Dressers and Cutters, we Name ...... 
also operate two of the largest production heat-treating plants Title 
in the United States. These two plants are working 24 hours § § j=" cco ccc Ctr ttreesreeccsce 
a day, 7 days a week, and turn out approximately 300-tons of SA, sp By Pee ee es + ee 
war work daily. 
REGULAR . SOE Ge civecsvenscebbecbebeubisdaons 
TYPE Write today for our catalog sheet which shows all the tools 
DRESSER with standard sizes and dimensions. 








“If it's a Huntington Dresser or Cutter Vincent Makes It” 
ne AMERICAN MACHINIST 
THE VINCENT STEEL PROCESS co. DETROIT e AMICHIOAN 330 W. 42 St., New York, N.Y. 
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INSOLE CAA 4 TE 


NNAM ETAL Tool: 
low Being Made 


 ., facilities, KENNAMETAL INC. can now make int 
veries on standard and typical tools, standard tips, lathe centers and 
entel s. This increase in productive capacity has been created to meet 4 
y's widespread acceptance of KENNAMETAL steel-cutting carbide tools: 


NAMETAL’S non-galling properties, extreme hardness, greater trans. 5 
pe strength and resistance to cratering assure superior cutting per- ig 
>. These and other qualities permit KENNAMETAL Heped | tools to take. 
ae or jump cuts, and to machine hard weld spots, hard scaly surfaces 
‘a r.. nd sandy steel castings with minimum tool consumption. 


Many sizes and styles can be shipped in moderate quantities from available ‘ 
stocks without delay. Write for-your KENNAMETAL catalog and selec? the’ 
tools you need #rom the wide varie ty of available types-and sizes. ; 


- 
ia 





KENNAMETAL Axe. 


itt I 103 Lloyd Ave., Latrobe, Pa. 


Foreign Seles: U. S. STEEL EXPORT CO, 30 Church St, New York 
Trade Merk Reg. U. S. Pot. Off. (Exclusive of Canada and Great Britain) 














3 STYLE 9 TOOL 
GRINDING CENTER INSERTS 


KENNAMETAL ~ STYLE 11 TOOL 
BLANKS 


MILLING CUTTER 


—, 
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FLEXIBLE 
SHAFT 


MACHINES Speed Output 
Save Labor . . . Cut Costs 
Work Anywhere 


@ 68 years of leadership in the manu- 
facture of flexible shafting is your 
best assurance that STOW claims 
will become realities in actual service. 
When you specify STOW, you specify 
highest quality, longest life, best per- 
formance. Compare! Get all the facts. 
Write us for full description and 
nearest dealer’s name. 


@ STOW Flexible Drill-Shafts, with 
straight spindle or angle heads, reach 






the hard-to-get-at spots. The handy 






way to drill true holes fast. 






MANUFACTURING CO. 
29 Shear St. 
Binghamton, N. Y. 
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“TIME SAVER" 


Improved holder with interchange 


able steel type makes part num- 





ber changes a simple operation 
Guaranteed for years of 

service. Used by hand 

or press, its a time oR 

and money saver. 


PROMPT 
DELIVERIES 

















Petented Cutting Off Tool Holder 
Patented Cutting Off Blades 


LU Es 5S 


YNLY the PATENTED construction of LUERS cutt 


expansion of bursting ch 


BLADES permits normal 


MEANS MAXIMU/A CUTTING EFFICIENCY 
atoll hiclaitla-t: ae =) 2 


4. Milton Luers — 12 Pine St. — Mt. Clemens, Mich. 


John Milton Luers Patents In 





Juced nder License issued by 




















e ACCURACY OF TRREASS 
e LOW CHASER CO 

« ALL AROUND DEPENDABILITY 
Bulletins available: General Purpose Die 
Heads, Insert Chaser Die Head, Thread- 
ing Machines. 










American 





Machinist 
THE EASTERN BACeINe Scnew. CORP. 7 40 Barclay St., y owed Haven, Conn. 
Los Angeles; A.C inge m San Francisco; Guy R 8, 464 
Vernon S1., Oakland, C anc da: yp Fee » Ss ~ Mec ch. Tool C 0., Toronto a Montreal. 














HOLMAN HOLE FINISHING 
ea IR LLL ERR 


WOUCAR Siete ae, Stat ie 
TAPER PIN economical, accurate. Details on request. 
REAMERS HOLMAN REAMER CO. 


MANCHESTER, CONN. 
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The many models shown in the new Ames catalog represent 
the best in design, materials and workmanship that this 
famous maker has offered during 47 years of experience. 
They are the most accurate, sensitive and durable instru- 
ments of their kind, yet this higher quality costs you no more. 
Just a few of the more popular numbers are shown here... 
why not send for complete catalog today? 


B.C: AMES C0., 
WALTHAM, MASS., U.S.A. 


Branch Offices: 423 New Center Bldg., Detroit — 420 Lexington Ave., New York | 














Vitrified 


Cuts longer between turns 


Vitrified Grinding Wheels assure economy in high quantity 
production fine precision grinding because they cut longer between 
each wheel truing. Then, too, these long life, strong wheels require 
less redressing. ‘They can also be depended on to eliminate gumming, 
glazing and heating. 











BORITE—for all kinds and classes 


of steel grinding. All these advantages are available regardless of the grinding job, 


because there is a size, shape and type Vitrified Grinding Wheel for 
CARBORITE—for ali classes of every grinding purpose. The completeness of the Vitrified line makes 
cast iron, bress, bronze end it possible for any shop to standardize on Vitrified Wheels. 
aluminum grinding. 
Our engineers will gladly study your grinding operations and point 
out the savings you can make through the use of Vitrified Wheels. 


os 


Also, Silicate, Shellac and Resi- 
noid Bonded Wheels 











= 
—— 


VITRIFIED WHEEL COMPANY 
WESTFIELD MASS. 
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THE PRODUCTO MACHINE 
940 HOUSATONIC AVE. BRIDGEPORT, CONN. 
3017 MEDBURY, DETROIT, MICH. 
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CHATTERLESS 


BANISH CHATTER 
BY USING 
A SHEARING CUT 


Because of their unusual design. 
Severance chatterless countersinks 
have proven to be remarkably effi- 
cient tools for a wide variety of pro- 
duction and job work. They take an 
unusually heavy, shearing cut, they 
eliminate chatter, and they leave a 
good, smooth seat. Severance Coun- 
tersinks are available in various 
combinations of angles, shanks, di- 
ameters and lengths. Ballnose, and 
double-angle may be had. The 
Heavy Duty Severance Chatterless 
Countersink has a tanged shank and 
may be used with a Glenzer sleeve. 
Because Severance Midget Milling 
Cuttérs are hardened to 63-65 Rock- 
well C ard then precision-ground 
from the-solid, they take deep, sharp 
bites and speed up the finishing of 
plastic, wood, metal and alloy cast- 
ings and patterns of any kind. 


. * * 





Severance 72-hour regrinding serv- 
ice and “Severite” hardening pro- 
cess renews your worn tools at a 
fraction of new tool cost. 


tere ee - 
2 oe Seetme ¥, ore aiteecs tt 
rol? eS ete 


f. 


MIDGET MILLING CUTTERS e PRECISION REGR 
PLANTS IN LONG ISLAND CITY,N.Y.; DETROITA 


OCTOBER 14, 1943 





























BRAND 


HACK SAW BLADES 


Here’s the original, time-tested HY- 
FLEX BLADE . scientifically heat 
treated to add the toughness that gives 
these blades their outstanding perform- 
ance. They are gauged and checked 
throughout every step of their manu- 
facture and given a stiff bending 
pounds test before you get them for 
use. HY-FLEX meets today’s demand for 
a medium priced blade which is ex- 
tremely flexible, yet has the toughness 
that assures long service life. 


Here’s a Whale of a Biade of a special 
analysis molybdenum, high speed steel 
that gives unusual cutting service. Can 
be used at the same cutting speeds os 
tungsten and deliver practically equal 
performance. If you want outstanding 
results on stubborn cutting jobs, ask 
your mill supply house for WHALE 
BRAND HY-FLEX and MO-HY BLADES 
and you'll get it. 
































orsber 


© MFG. CO., BRIDGEPORT, CONN., U.S.A. 











Jucreases 


SPEED 
PRODUCTION 


ACCURACY 


CAPACITY 
SAFETY 








a : a 
curring BAND SAW 
— —— SHAPES—OR GANGS—Faster and 


The modern method for handling 95 per cent of all cut-off work. 
FASTER, as cutting action is continuous, MORE ACCURATE, as it 
makes a wafer-thin cut to close tolerances. 


Small investment—low upkeep and depreciation—and easy setup. 


COOLANT ATTACHMENT for production cutting or for hard metals. 
Saves Saws and triples speed. 


Two sizes—Four speeds. Portable—plugs in anywhere. 


ASK FOR SAW BULLETIN. 


MACHINE TOOL DIVISION xitsnazco *™ “sicmcan 


TIME 
LABOR 
MACHINES 





TOOL STEEL 
MAINTENANCE 


JL 





this valuable “KNOW-HOW” 
ENGINE MANUFACTURE 


sT ARMAMENT SECTIONS 


on PLANE and 


Reprinted from AMERICAN MACHINI 





Here's your opportunity to keep up to date om war production. While the com- 
plete ARMAMENT BOOK on “Plane and Engine Manufacture” is sow eut of 
print, 2 number of individual sections from which the book was compiled are 
still available and can be furnished as reprints as long as the supply lasts. Please 
send stamps, money order or check with your order. 





SECTIONS AVAILABLE 


Building a Bomber @ Cartridge Links for Machine Guns 
Conveyors Speed Plane Production a : 

How Aitacobras Are Built rout Rivets for Speedy Airplanes 

Ve Applies Cast Dies Wright Turns to Line Production 
fi. Bombers on Parade 


masco Aids Air 
Smart Tooling Spurs the Mustang 


Co Trainio 
bbe Glatt: - 








Landing Gear for Fighting Planes 

Ch ng Aircraft gine Castings 
Allison Set for Peak Production 
Aluminum Can be Deep Drawn 
= me by Buick 


Line Production of Shell Cases 
The Problem of Aircraft Parts 
Geared for Defense 


Flow Production of Aircraft Manifolds 

Heat-Treatment of Aluminum Aircraft 
Parts 

Unleashing the Thunderbolt 

Tooling for Bombers at Willow Run 

Wings for the Flying Fortress 

Ford Applies Mass Production to Big 
Bombers 


ones senate @ Double-Deck Assembly of the Vega 
@ Sheet Shapes for Aircraft Ventura 
X-Ray in an Arsenal @ Timed Operations Pace Conveyors in 
Peetion-Thread Gages ““Vengeance’’ Bomber Assembly 


Price 15¢ each—Supply is Limited! 


AMERICAN MACHINIST 3.0%..." 
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Take the short cut when ordering 
the supplies you must have quickly 


“eee She S 
te, 


.--telephone your 


Of course you can go “all the way around”’ 
when buying the volumes of parts and 
supplies you must have to keep going. 
But why take the /ong route? Concentrate 
your business with your $Industrial Sup- 
ply Distributor—se draws upon many 
sources in order that you may purchase 


from one. 


He buys on the highest available priori- 
ties— he buys as often as he can—he buys 











as much as he can get—to cover your own 


and his other customers’ needs. Some- 
times he doesn’t even notify you until the 
goods are in, or enroute from the factory 
—so that whenever possible, he may fill 
your order the day you phone it in. 


Order through your local source and 
eliminate costly duplications of time and 
work. Telephone your Industrial Supply 
Distributor first/ 











OCTOBER 14, 


30 READE ST. NEW YORK 
6515 SECOND BLVD. DETROIT 
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TRADE MARK REG. U. S PAT OFF. AND FOREIGN COUNTRIES 


9 NORTH JEFFERSON ST. CHICAGO 
LONDON - E. P. BARRUS, LTD.- 35-36-37 UPPER THAMES ST.EC4 





TWIST DRILL 


3] 1242 EAST 49° STREET 
CLEVELAND 


650 HOWARD ST. SAN FRANCISCO 





















Knock-Out 


UNIVERSAL 
TOOL GRINDER 


Production or Maintenance — 
it will pay its way many times 
>. 
4 J ‘ 





ABERDEEN 








DESMOND 


GRINDING WHEEL 
DRESSERS & CUTTERS 


We manufacture a complete 
line of wheel truing tools and 
can supply the proper dresser 


for each of your grinding wheels. 


SIMPLEX 
Steel Slide 


VISES 


A full line of Machinists, 
Welders, Filers; Produc- 
tion and Drill Press & 
Milling Machine Vises 
with solid steel slides. 








Write for copy of 
catalog “A” and 
name of your near- 
est dealer who can 
supply you. 








THE 






~~ DESMOND-STEPHAN MEG. CO. 


URBANA * OHIO 


1. Grinding flutes of end mill 
2. Grinding periphery of end mill 
3. Forming the land on end mill » 


4. Grinding and backing-off tap Write for Bulletin 43 pbs 


K. O. LEE COMPANY 






New, Illustrated Literature 
just off the press. 


SOUTH DAKOTA 

















On Many Kinds of Metal Cutting Operations 
MIDWEST CEMENTED CARBIDE TIPPED TOOLS 


OFFER YOU MORE PRODUCTION ON THE BASIS OF 
FASTER CUTTING SPEEDS AND SUSTAINED ACCURACY 





Dovetail Form Tool 


Send in a description of your job or problem; 
Midwest experienced engineers and extensive 
designing department will assist you on the 
correct selection, application and use of these 
and other Precision Metal Cutting Tools de- 
Tooth signed and manufactured by Midwest over a 
Side Mill period of more than 30 years. 


nies MIDWEST TOOL & MFG. CO. 
23536 W. Jefferson Ave., Detroit 16, Mich. 
MILLING CUTTERS e SLEEVES e COUNTERBORES e END 


MILLS e REAMERS e SPECIAL TOOLS e FORM TOOLS 
CARBIDE TIPPED TOOLS e ADJUSTABLE HOLDERS 





— 


_ < 
TREAT 5M RIGHT/ 
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a 
Zyl You need not be seriously 


> handicapped by the restrictions 

Q » on 18-4-1 for Hack Saw Blades, due to 
the shortage of vital alloys. The timely develop- 
ment of D-B-L Steel gives you lower cost blades 
with tough cutting edges, high impact resistance, 
and relative freedom from decarburization. 


Si Only Ingersoll Steel 
Mills have had 4 years’ ex- 


perience in producing sheets of D-B-L Steel ex- 
clusively for Hack Saw Blades. 


INGERSOLL D-B-L Blades made of Ingersoll D-B-L Steel are 


HACK SAW STEEL ; 
Tungsten. . . . 5.00-6.00 available from leading makers of Hack 


Molybdenum . . 4.00-5.00 Saw Blades. Be doubly sure of satisfaction 
Ingersoll D-B-L.. .. ltorelative tressom by specifying—‘“‘Made of Ingersoll D-B-L 


from decarburization . . . its tough cute 9 

ting quality and its high impact re- Steel’’—on orders for Hack Saw Blades. 
sistance . . . plus its lower cost, have 

made it a wartime favorite. 


a oe INGERSOLL STEEL & DISC DIVISION 


Alloy Steels Soft Center Stee! 

po nnnclng~ al + lhe yo tual BORG-WARNER CORPORATION 
Clutch Plate Knife Steels 

Steels ‘TEM-CROSS NEW CASTLE, INDIANA 

Tillage Steels Steel 3 ‘ ae lias 
IngAclad (Stainless-Clad Steel) Plants: New Castle, Indiana; Chicago, Illinois; Kalamazoo, Michigan 
Stainless Steels and Saw Steels, includ- 
ing ‘'18-4-1"" and Mélybdenum and 
D-B-L Hack Saw Steels. : 












INGERSOLL [DB - 


HACK SAW 


STEEL 








The HARTFORD SUPER-SPACER 


assures ACCURATE INDEXING under 
HIGH RATES of SPEED and FEED 


The HARTFORD SUPER-SPACER can be 
used profitably and efficiently on single 
pieces or for quantity production. With it. 
you can step up milling, drilling. slotting. 
planing and jig boring operations and be 
assured of maintained accuracy because 
it holds work securely under heavy cuts. 
Mask plaies eliminate all chance of error 
making the SUPER-SPACER a fool-proof 
device even in the hands of unskilled 
operators. 

The Hartford Drilling Attachment is 
arranged for easy securing to base of 
SUPER-SPACER and provides a practical, 
convenient, time-saving means for han- 
dling drill jig and layout work. Use of this 
attachment eliminates the need of costly 
investment in fixtures. 

os 
Now is the time to take advantage of the time sav- 


ings assured by the SUPER-SPACER to speed up 
your work. Investigate immediately! 





_MAMONDS “,.., 


RE-SET-ABLE 


Cooler dressing 






























LOC-KEY-SET Closer Tolerances 
Micrometer Accuracy 
*Three or des of di sends. Common euelity Because: Wing key heat 
— $2 per barat. cette quatity oe eer karat. dissipation and absolute 
atect = quatity per arat. (Centeur tem- 
The Original | plate diameids supplied ently in Medium and diamond lock nib. 
j erect quality.) 
: all diamond sizes 14 te 10 karat are nib 
| «ounted fer immediate shignent . . . Billed 
| Subject te approvii. Specify quality ef dia- 
anu ac urers mond wanted. We r end 2 i m size 
of ene karat ter each 6” diameter of grinding 
wheel. 24 heur resetting servi ice, $i. pest 
paid Wer eetOte bs ew ctw COTE shoe. 
The Most Complete and Up-»o-the-Minule 
0 Line 6j Diamond Tools for War Production. 
Serd for Free Cataloa 





7 DiAMOND TOOL COMPANY Not Inc 
Drill Chucks me ee 


¥"': E Shet St ' Ci CAG, "LL 





The Almond Three-Jaw Drill 
Chucks were the first to be | 
placed on the market. They were Pioneers in the, 
field of Drill Chucks. For over seventy years’ 
Almond Chucks have formed a necessary part in | | 
the logical procedure of machine dovlegmanth.' 

Are made in types and sizes to fit all machine tools 


and portable drills. 








ARTHUR A. 
603 Newbury Street 
at Kenmore Sq. BOSTON 
DETROIT - CHICAGO 





Weise for forther | CRAFTS 


—! | Chuck, 





COMPANY, INC. 
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O 
fro 


UNSKILLED 


to 


EXPERT OPERATC 


é YAN 


UNIVERSAL GRINE 
FIXTURE 


@ With the help of this Universal Grinding , 
Fixture, designed for use with all conventional From ever y angle 


surface grinders, any normally competent per- kad IT’ S 5 U PER i 
son can do first-class work. For sharpening eninienitinaes 





G 











ed ‘ Se hea eh! 







cutters ... precision grinding ... die-making. 
Interchangeable index plates, with correct 
number of divisions, prevent any possibility of 
error by the operator. 


Write for descriptive literature 


} ta 
a i 
Awarded to Auto-Ordnance in 
Corporation for excellence in 
production of “Tommy’”’ Guns ‘ 
@ 


THOMPSON TOOL DIVISION 


342 West Putnam Avenue, Greenwich, Conn. 
* 














STAMFORD ° BRIDGEPORT . NEW YORK 





GREENWICH 
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AMERICA 


421 Canal Street (' BA 01 New York, N. Y. 


~ 














IMPORTERS OF GROBET SWISS FILES ““smotCh*” MrRs. OF GROBET ROTARY FILES | 





Gicte FILES 


HAND CUT e MILLED CUT 
GROUND FROM THE SOLID 


High Speed Rotary Files in shape, size, 
and coarseness of cut for work on steel, 
aluminum, magnesium, wood, rubber, 
plastic, etc. 










Send for catalog DR illustrating in full size many 
hundred Rotary Files, Diesinkers, Burs, Tube Bur- 
ring Cutters, Chatteriess Ceuntersinks, ots. it’s 
the most complete of its kind. 
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How to 

save time 

by doing 
more reading 





That is a profitable paradox 
for you. More true today than 
perhaps ever before. For here 
in the pages of this publica- 
tion are packed many helpful 
ideas . . . considerable useful 
information. Much of it, in 
fact, available from no other 
source. 


And we most emphatically 
mean both the editorial and the 
advertising pages. 


Just one new idea gleaned 
from these pages ... a method 
for doing something better or 
faster or easier or at lower cost, 
may alone save you far more 
than a year’s reading-hours in- 
vested in this and other worth- 
while business papers. 


Many people have found 
this a fact . . . not only once, 
but time and time again. That’s 
significant . . . with time so 
precious today. 


* 
Good advertising speeds infor- 


mation from those who have 
it... to those who need it. 





McGraw-Hill 
Publishing Company, Inc. 


330 West 42nd Street New York 
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This photograph shows one of Park's « metallurgists | running 4 
Park’s 90 ‘ASING SAI T by putting a nitride” ‘case’ on a 
s been comple etely ground to 
laboratories to predete r- 

e of this operation in their heat- 
is extreme? har¢ 
y advi antageous 


test with 
high-speed milling 

size. This test is made i 

mine for their customers 

treat departments It is foune 
and reduces {ric tional resistance. 


when non-ferrous metals are bein 
|so con- 


Many companies s today are saving time 
ir high- 


tical tool rome by prolonging | g 
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speed tools in using 
ested in prolonging 
complete } ‘nformation <"s 
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m YOUR METAL-WORKERS/ 


CAN KEEP SKIN FREE FROM 
IRRITATION 


WITH 


F185 ND 


INDUSTRIAL CREAMS 
AND LOTIONS 


Protect your workers against skin irri- 
tation, rash and soreness with FEND. 















Wi t4 








Wt ttttayyy, 




















WEEE Six different FEND Creams and Lotions 
= WAKE provide safe, positive, proved protection 


WWE against many-score skin affections. Easy 


to apply and remove. 
Write for descriptive Bulletin FA-79. 









SNH MINE SAFETY APPLIANCES COMPANY 


IAA 
DANG AG 


S 
Wx Braddock, Thomas and Meade Streets 









WS 9s : 
WC WI$HQC Pittsburgh, Pa. 
AAs 





MEASURING THE INVISIBLE 


Snese Ceiterion heeds To accuracy of Johansson Gage Blocks is within 
save time! Smooth, com- millionths of an inch—the world’s highest standard 
pact, rigid! Large, easy- of precision measurement—a limit much finer than 
to-read, graduated dial. a human hair and invisible to the naked eye. For today’s 
Lead screw is hardened close limits on machined products, Johansson Blocks 


tool steel. ITS THREADS 
ARE GROUND FROM THE 
SOLID AFTER HARDEN- 
ING, assuring constant 
accuracy. Parts subject 
to wear are hardened. 
Large offset adjustment 
eliminates need for offset 
boring bars. Two sizes: 
144" and 3” 4" and 1” 
bar capacity Ask your 


provide the means to regage your shop for extreme 

precision at minimum ex- 
pense. They’re priced as 
low as $23.00 for sets and 
$3.50 for individual blocks. 
For full details, prices and 
lists of accessories write 
for free catalog. 

































dealer, or order direct. 
Request free literature 


Johansson Gage Blocks 
and Accessories 


Ford Motor Company, Joh Div. 


Dept. AM-10 Dearborn, Michigan 
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In sharpening helical milling cutters, tooth 
rest should be ground with a slight angle 
or radius and positioned as shown. 


- In sharpening staggered tooth milling 
cutters it is important that tooth rest be 
pointed and that apex of rest be set in 
center of grinding edge of wheel. 


i 
| 


Good Sharpening | 


Increases Production 


— and Saves 


High Speed Steel* 


mor mie Follow these Simple Suggestions:— 


CAREFULLY CONTROL CLEARANCE 
ANGLE of cutters when sharpening. Incorrect 
clearance can contribute to chatter and cause 
premature cutter wear or breakage. Clearance varies 
with diameter of cutter and material being milled. 
Soft, tenacious metals frequently require clearances 


far exceeding those found satisfactory for iron or steel. 


DO NOT FORCE SHARPENING and burn 
2 cutters. Where sharpening is not done carefully 
the cutting edges can become soft from heating. 


Keep lands from becoming wide by grinding off heel. 


of land by a secondary operation. 


DO NOT WAIT TOO LONG [until the cutter 
3 becomes very dull) before sharpening. Such a 

policy can result in losses of high speed steel by 
excessive metal removed. In production work it'is a 
good plan to sharpén cutters after a tertain number of 
cuts regardless of the cutters’ condition. 


Reproductions of this advertisement for use on your bulletin board furnished on request. 


BROWN & SHARPE 


- sible way—it is critically oy 


SELECT THE PROPER GRINDING WHEEL 

which generally should be a soft grade and coarse 

grain. A hard, fine grain wheel (not recommend- 
ed) lasts longer but may burn cutter. Keep grinding 
wheel clean by dressing with an abrasive stick and keep 
wheel contact with cutter narrow. 


USE SUITABLE EQUIPMENT. This is impor- 
5 tant so that the sharpening can be done correctly 
and economically. 


*There is a definite short- 

age of High Speed Steel. 

Help conserve this pre- 

cious metal in every pos- 

needed today for making Meio USA 
new oufters. rs 


CUTTERS 





A BLADE 


FOR ANY 


Wa VeSy.\ 
: 


The STAR line of Hack Saw 
Blades includes a blade for 
any type of metal sawing. For high- 
speed cutting, the “Moly” Type*—the 
original molybdenum alloy blade—is 
recommended. It can be recognized by 
its gold finish with the name STAR in 
black. For light materials and awk- 
ward sawing jobs your choice should 
be the STAR Unbreakable Special 
Flexible Blade. This all-over black 
blade has the characteristics of the 
all-hard. Its flexibility eliminates 
breakage and tooth strippage. 


STAR has just issued a 
new catalogue covering 
the complete line of Hack 
Saw Blades, Frames, 
Power Saws, Band and 
Contour Saws. 





Sal oly” are made 
filiated companies. 


Makers of Hack Saws, ideas, Gaal Saws and Power Sews. 
360 





UNIVERSAL 
MIKRO-LOK PRECISION 
BORING BARS 





Tooling is now going forward to get 
on a production basis so that orders 
for the new Universal Mikrolok Pre- 
cision Boring Bars can be filled more 
promptly. 


Universal Mikrolok Boring Bars can 
be adjusted as quickly and easily as 
a micrometer to limits of .0005 or 
less. Mikrolok cutting tools are ex- 
tremely rigid, are available with 
taper shanks for Swiss Jig Boring 
Machines and with Morse shanks, 
straight shanks and a variety of 
flanges for Diamond Boring machines. 
Write for catalog. 


“UNIVERSAL ENGINEERING CO. 


FRANKENMUTH, MICHIGAN 

















LYNN HEAVY DUTY Self-Indexing 
BED TURRET 


SAVES 
MAN- 
HOURS 


Convert your bench lathes for precision screw-machine work — 
with this rigid, sturdy unit. SPEED production with unskilled 
help. 6” head, 5!/2” turret travel; fits standard bench lathes 
up to 14” swing. Handles 6 tools. Also cut-off cross slide and 
LYNN Tool Post Turret for lathes with 12” to 28” swing. 


PROMPT SHIPMENTS. Write for full details. 














LYNN MFG. CO., 224 Elroy St., Minneapolis, Minn. 









CONVERT your engine lathe into a turret lathe in 
15 seconds. To fit Bench lathes and lathes up to 24"’ 
swing. + aca to increase production. 6 DAYS 


OELIVERY 

The 4-Tool Tool-Post Turret is made in 2 sizes 
The 5-Tool Tail-Stock Turret is made in 4 sizes 
Also Adjustable Pull Feed—easily attached. Al 


tools are precision attachments Write for further 
Jetails 







5-Tool 
Tail-Stock Turret 






Pat. 
Pending 


4-Tool Tool-Post Turret 


‘Jefferson Turrets are rea! 
production tools — substantial, 
rigid, accurate and adaptable to 
any size or make of engine 
lathes. They must not be con- 
fused with the small makeshift 
gadgets now on the market.’ 
Also — Jefferson Precision Milling Machines, Milling Machine Dividing ppatte. 

Vises, Belt Sanders, Swing Frame Grinders, Gyratory Foundry Riddles 


JEFFERSON MACHINE TOOL CO. 
SO. SWEENEY, CUTTER & FOURTH STS., CINCINNATI, OHIO 





Pet. 
Pending 





DON'T WAIT FOR TURRET LATHES | 


| 
| 
} 
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ADDING MANPOWER BY 


siping Seosur Machines CO OL 


Ye? | with a GRAY-MILLS 
_ ew Wtl-Yurpose 
5 FLUID-COOLING SYSTEM 


a NN) Bee 





2 





No. 2-G Brown 
& Sharpe Auto- 

maric Screws A¥2: 
Machine giving 50 per’, 
cent greater production. 3 
because of tempera-.;' 
ture controlled coolants..4. 
supplied by Gray-Mills”y, 
Fluid Cooling System. ' 



























OU can multiply your manpower with this easy solu- 

tion to the tough problem of cooling and controlling 

the temperatures of industrial fluids used in metal cut- 

ting, hydraulic systems, quenching, cooling spot weld- 

ing machines — any place that fluid temperature con- 

trol offers an advantage pressure gear hype pump)=r 350. , 
ge. P per min.— 50 Ibs. pressure; (with , a 

For example, BrSOwn & Sharpe No. 2-G Automatic Hi-volume centrifugal pump) — 

Screw Machine, shown above, increased output 50% 50 gals. per min.—7 Ibs. pressure. 

when supplied with temperature-controlled coolants by 

the Gray-Mills Fluid Cooling System, which reduced 


temperatures from 140° F. to 76° F. Also, tool sharp- 
ening was cut in half. 


The Gray-Mills All-Purpose Fluid Cooling System is id 

a complete, compact unit which cools and controls the Flui > 
metal Cutting \ 

Hydraulic Oils 








temperature of fluids, applies fluids, and settles out 
chips and abrasives. The Gray-Mills System refrigerates 


a— 


mechanically; no water— no water connections needed. g Flui S 

It is easily and quickly set up—portable, or it may be- nching 

come an integral part of existing equipment. Que arty 
Ask a Gray-Mills engineer to go over your fluid Iding Ap p 

cooling problems with you. He will be glad to show We 

you how the Gray-Mills All-Purpose Fluid Cooling Laboratory OF 





System can be applied to your advantage. Send for 





Developmen 





CAPACITIES: 40 TO 3,000 G, P. H.— PRESSURES & TO 150 LBS. P.S. 1. 


ICTOBER 14, 1943 36 | 























_ _} FOR MORE THAN A 
~~~ 1 QUARTER CENTURY 
ey SPECIALISTS 
IN FINE 
MICROMETERS 


és available for immediate - 


é o* 
a al Cari Des Accuracy 
Be Purchased 


sci sS 


"or in de e sets. Write 


. . 


ME CENTRAL TOOL Co. 


Fash nome gues ACCURACY — 











ADJUSTABLE LIMIT 


SNAP GAGE 


A Gage with Locking Cams 
which will stay set 


Good Delivery 
Send for Folder 


EMPLOYEE | | PHOENIX GAGE CO., Phoenix, N.Y. | 


TRAINING noe 
“ROCKWELL” _— 


HARDNESS TESTER 











You will say, like hundreds of others, this is 
the best book for its purpose ever printed. 
Employees like it because it’s clearly illus- 
trated—easy to read. Tells how to use gage 
blocks, sine bar, vernier instruments. Chapters 
on history of measurement, care of gages, etc. 
Write on your letterhead. No charge of course. 


BETTER and BETTER 
EACH YEAR 
SINCE 1921 


WILSON 


MECHANICAL INSTRUMENT CO. INC 


Concord Ave. New York 
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JANSSON GAGE COMPANY 


19218 Glendale Avenue ° Detroit 23, Michigan 
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Today 1/10,000 of an inch variation 
in size is enough to reject a whole ship- 
ment of parts. So, each plant must 
become its own Bureau of Standards 
by using Gage Blocks. 





The use of Gage Blocks makes possible inter- 
changeability of parts made at different times and in different plants. 


Each DO-ALL set consists of 81 basic blocks, which assemble into any 
one of a hundred thousand precision sizes to check other gages, dies, 
micrometers, jigs, fixtures, parts, etc. 


WORKING SET, accurate to 8 millionths of an inch $295.00 
» INSPECTION SET, accurate to 4 millionths of an inch $350.00 
;' *LABORATORY SET, accurate to 2 millionths of an inch 


+*Recommended for use in a room with temperature controlled at 68° F. 


DO-ALL GAGE INSPECTION LABORATORY, including Inspection 
Set of Gage Blocks $975.00 





FREE 
SOUND SLIDES 


The care and use of 

Gage Blocks is one of 

the least understood phas- 

es of production. The DO-ALL 

man in your locality will gladly 

bring his portable projector and 

show a series of instructive slides to 

your Tool Room, Inspection and other 
Departments. 


May we send you the inside story of 


DO-ALL Gage Blocks? 


SAVAGE TOOL COMPANY 
Dept. AM, Savage, Minnesota 


DO-ALL Offices in 25 cities, with a staff of trained engi- 
neers to give you quick service on DO-ALL Gage Blocks, 
Surface Grinders, Contour Machines, Band Sawsand Files. 
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12 Holes Drilled in SIX 
CONNECTING ROD CAPS in 69 seconds ::-- 












@ Twelve-Spindle Head and Fixture. Head is of Universal Joint 
Adjustable Type, arranged for Locator Plate (not shown) for rapid 
setting of spindles to any required hole layout within range of 
head. Fixture is of two-station Indexing Type containing two 
sets of Work Holding Units, each set accommodating six Con- 
necting Rod Caps (three different sizes). Six Caps are being 
drilled simultaneously while six Work Holding Units are being 
unloaded and loaded with new parts. 


Sa Gein si 3 


oefer’s Whole Business is Holes + 





Three different size caps handled in two-station 


11/16” drills; feed 50° per minute; .009” 


; H Alloy Grey Iron Cast , 
indexing type fixture sow A pons aw at 278 r. p. m.; depth of cut 27%”. 


This job is an example of what can be done in faster, lower cost 
production with Hoefer Multiple Spindle Heads. Your requirements 
can as easily be developed by our engineers. Write and tell us 
about your job. 


J 


DRILL 4%, 2 HOLES 





HOEFER'S 
WHOLE 
BUSINESS 
iS 
HOLES 























ERRINGTON 


Main Office and Works, Stapleton, Staten Island, N. 


TAPPING CHUCKS 





NEW YORK CHICAGO 
170 Broadway 6422 N. Richmond 
Street 





CLUTCH 
OR 
CONE DRIVE 

o Our High Speed Tappers 


are Super-Sensitive for 
Small Tapping 


ms 


DRILL PRESS TURRET 


Style D-E with Quick-Change Tool Holders to Drill, Tap and Set 
studs, etc., without moving work, er stopping or reversing machine. 
Individual friction adjustments in each tap-holder. If required. 











Style B Style © 

Positive Graquated 
Stop Adjustable 
Holds Safety 
Work Friction 
Down 





Also, Opening Die-Heads; Opening Stud-Setters; Friction 
Screw-Drivers and Nut-Setters, etc. 








RANDALL & STICKNEY 
New 1/10,000” Indicator 
Model C-10 





Diameter of case.. aes | i6yioy 
Diameter over all... wataaenpunncinsevtnis 
Depth of case.. 
Length over alL.. 
Lug or Bracket—Offset, on “center ‘if de- 
sired Hole 3/16” 
Back held in position by........ 4 large serews 
my of spindle to center 


Welghi 





























Stem 9/32 diam. 
Dial 0-5-0 or 0-10 
Graduated .0001” 
ee Non-breakable 








RANDALL & STICKNEY 
Waltham 54, Mass., U. S. A. 


Makers of Gauges Since 1885 




















The NEW “ABRASAW™ "No. 47 








“THE BRIDGEPORT SAFETY EMERY WHEEL CO. 












CUT-OFF MACHINE 












This pedestal type machine — im- 
proved and streamlined in appear- 
ance and construction — provides 
machine and base in a single cast 
ing. Large coolant tankzis now in 
base of machine with coofant pump 
at the rear. 
Vises can be furnished for straight 
or combination Straight, and angle 
cuts. 
Capacity: Solids up to 1”; tubing and 
light sections up te 2”. 
Floor Space: 28” x 5 
Send for complete details. 



















1286 W. Broad St., Bridgeport, Conn. 
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Ready How tor YOUR Fuger CUTTING JOBS 
...5egoer OBL Wich SPEED STEEL 


NO COMPLICATIONS 
IN HEAT TREATMENT 
OR HANDLING 


For any shop man familiar with 
the techniques used on tungsten 
cobalt steels, or on the 18-4-1 
and tungsten-moly analyses, there 
will be nothing new in the han- 
dling and treatment of Super 
DBL. It also conforms to stand- 
ard in the forms and finishes 
available, which include regular 
sizes of mill-treated tool bits and 
can be supplied from Allegheny 
Ludlum warehouse stocks, as 
well as distributors, in priacipal 
cities Coast to coast. 


'CTOBER 


LLEGHENY LUDLUM mill 
technicians developed this 
new High Speed Steel to fill a dual 
role: first, to meet government re- 
quirements for the conservation of 
strategic materials; and second, to 
give you a higher degree of hard- 
ness and cutting stamina than has 
been previously available in steels 
which meet the conservation need. 
Super DBL (a low-tungsten, mo- 
lybdenum, cobalt steel) has been 
thoroughly tried and tested in serv- 
ice—it’s ready to take on your 
heaviest-duty production work. Use 
it on hard, gritty castings—on heat 
treated alloy or stainless steels—on 
any rough and tough cutting job in 
the shop with full assurance of 


maximum red hardness and per- 
formance. @ For full data on prop- 
erties, treatment and use, write 
for the “Super DBL Blue Sheet.” 


ADDRESS DEPT. AM-11! 


FP 


Alleg laa ities 


STEEL CORPORATION 


BRACKENRIDGE, PENNSYLVANIA 


A-9074... W&D 
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raluner tolerances 
and smoother surface _ 
in small hole finishing Z 





Designed by specialists in small hole production, 
L & I Reamers are particularly recommended for 
extremely close tolerance work and where smooth 
finish is also essential. 

L & I Reamers are produced from centerless 
ground, high-speed steel stock with flutes ground in 
after hardening and carefully lapped—a _ process 
which eliminates distortion of flute structure fre- 











quently resulting from the heat-treating of smal] 
diameter milled-flute reamers. 

These long-lived, keener cutting tools are avail- 
able for prompt delivery in standard sizes from 
1/16” to 1/4” diameter as well as in special dimen. 
sions, 

Send for Descriptive Circular, giving specifications 
and prices. 




















LAVALLEE & 





1 eae ae 
Bog oak 


INC., cnicopee, mass. 











HIGH PRODUCTION OF 
UNIVERSAL DRILL BUSHINGS 
HELPS SPEED UP AMERICA’S 
WAR WORK... 


From coast to coast America’s war plants 
are speeding their war work with Universal 
Drill Bushings. They are straight and 
round, have superfinished bores to insure 
accuracy and unexcelled wearing qual- 
ities. It pays to use Universal Drill Bush- 
ings. Write for catalog. 





UNIVERSAL ENGINEERING CO. 


FRANKENMUTH ne Oe a: 
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TRANSFER /PUNCH 
with INTERCHANGEABLE TIPS 


3 Tao-poncl 


A Transfer Tool... 


. that will not enlarge template holes 

. that is designed for precision work 

. that can be used on es diameter 
holes by simply changing tip 


Standard Tips for £30, 5/32, 3/16, 
4, 5/16, % holes. Others on request 





CROSS SECTION 


Write for catalog sheet and quantity discount schedule 


TRU-PUNCH C0. =". 

















NICHOLSON EXPANDING MANORELS 


Give You 
High-Speed 
Accurate 
Production 
yg 
helding work while being 


machined. Hardened teei 
recision greund. 





Two Types—All Sizes—Sold Singly or in Sets—Bulletin No. 10-43 


ou W.H. NICHOLSON & CO. gum 
gum 4114 OREGON ST., WILKES-BARRE, PA. ga 
Other Products: Arbor Presses—Control Valves—Steam Traps—Etc. 
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plowshares”’ 


Lea Surface Combustion Heat 
Treat Engineers literally live with the 
metal working industry. 


Veterans of peace and war-time heat treat- 





ing, these men have made themselves expert 
in industry’s heat treating needs. Their assign- 
ment is to see to it that there are Surface 


“tale Combustion Furnaces to meet any require- 


gi ments, large or small. 


Surface Combustion Engineering Service 


goes much farther than that. Long to the 





forefront in applying heating in industrial 
SSN problems, Surface Combustion has become a 
- a ee — responsible clearing house on the heat treat- 
3 ment of both products for armament and for 
civilian use. Its great fund of information on 
metals processing grows steadily larger. Con- 
tinuing study and research perfect treatment 
of new metals, advance new treatments for 
old ones. Surface Combustion Engineers are 
called in to help set-up new methods. And, 
when new ones arise, Surface Combustion 
usually has or can readily furnish the type of 
heating or heat treating equipment it takes. 

Surface Combustion’s contribution to 
modern heat treat problems covers applica- 


tions“for swords or for plowshares”. Whatever 


i} 


your problem—let us work with you. 


SURFACE COMBUSTION 
TOLEDO, OHIO 


SuRFAcE © 
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WRIGHT 


Improved f tigh Shee d ) 


HOISTS 








OUT OF YOUR LATHE 
IN 3 MINUTES 






Attaches to your lathe, does same precision work as a 





costly milling machine. Increases swing of lathe 5 to 






10 inches, depending on lathe size. Complete line of 







accessories available, such as Dividing Heads, Vises, 
Work Holding Fixtures, Arbors, End Mill Holders. 
Write today for descriptive folder. 





GLOBE PRODUCTS MFG. CO. 





Buy your * ® 
load chain a drink!  SSssiRSaieniestecmemmeseccscois 
* 


OIE Belicve it or not, mister, a well-lubri- HARDNESS TESTER— 














ra cated load chain will outlast a dry 


chain fifteen times. That sounds incred- Let the SCLEROSCOPE speed 


ible, but it’s true. You see, every link 


has a bearing area where it meets its up the production of that Ss HELL 








neighboring links. Unless there is a 
protecting film of oil at these points, so we can blow the Axis to 
the friction will cause undue wear. An- 
other place where the protection of oil 
is needed is when the chain comes in 
contact with the load wheel. 

... But let’s go back to the chain 
itself. A dry chain wears prematurely 
—lengthens itself out of pitch. And a 
chain out of pitch cannot seat itself 
properly in the wheel sockets. Another 
vicious result of wear. 

...So please—now that all steel 
products are critical—lubricate your 
load chain regularly and make it last; 
twice, five times, ten times, yes—fifteen 


times as long. 
Send today for a free copy of the & NEW BOO KS * 


Wright Crane Signal Chart. This chart 








Write for Circular! 


THE SHORE INSTRUMENT 
& MANUFACTURING CO., INC. 


9025 VAN WYCK AVENUE 
JAMAICA, NEW YORK 


TELEPHONE: JAMAICA 6-4090 






























” ” 
O08, & 36) cam De Sacked up on Ge Metalwork, Technology & Practice 
bulletin board to teach the men stand- . ! , . 
. ‘ P Fundamental information and text instruction for the metal- 
ard crane signals which will speed working fields and allied industries—machine shop trades, au- 





tomotive, and aeronautical work, metal pattern making, feun- 


operation and promote safety. 
sie P y dry work, sheet metal trades, etc., 400 pages, 632 ill. $4. 



















WRIGHT MANUFACTURING DIVISION LUDWIG 
York, Pa., Chieage, Denver, Les Angeles. in ‘ 
San Francisee, Pertiand, New York Mechanics Mathematics 
A streamlined refresher handbook condensed to vestpocket - 
AMERICAN CHAIN & CABLE COMPANY, INC. size. Covers fractions, decimals, square root, and other basic 4 
information. Indexed for quick reference to formulas, charts, < 
BRIDGEPORT, CONNECTICUT ete. Information on tapers, cutting speeds, threads, etc. $1. ; ; 
GREENAWALT | 
Bd 
4 
 % 





ae ai McKNIGHT & McKNIGHT, "0OMINSTON 


for Your Safety 
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From first page to last, each of these THREE Oakite publications furnishes prac- 


tical, useful technical data that can help STEP-UP your output of vital war 
supplies! Since the swiftly changing wartime scene constantly creates NEW production 
problems, you'll want to put this SPECIALIZED data to work for YOU! 


Fabrication and Surface Treatment 
of Stainless Steels 


In this Special 4-page Field Ser- 
vice Report, you will find valuable 
information on facilitating the 
fabrication of stainless steel. It 
tells how you can SPEED-UP 
machining, grinding, drawing, 
forming, pickling and descaling 
.. prepare surfaces for welding 
or annealing. Also gives data on 
removing soldering flux and 
cleaning parts before assembly 
or shipment. 


Surface Preparation of tron and 
Steel for Bright Zinc Plating 


A timely 6-page report review- 
ing procedures for correct surface 
preparation of ferrous parts be- 
fore, application of bright zinc 
coatings. Describes still tank and 
cathodic cleaning as well as 
anodic degreasing...also pre- 
soaking techniques that aid in se- 
curing chemically clean surfaces. 
Contains helpful tips on removal 
of oxide, scale and rust. 


Surface Preparation of Metals for 
Black Oxide Finishing 


This 20-page manual is “must” 
reading for all executives respon- 
sible for black oxide finishing 
operations. Complete, concise, 
detailed, it explains how to ob- 
tain chemically clean surfaces 
that insure successful application 
of black oxide coatings. Gives 
specific directions and formulas. 
It is a helpful wartime guide for 
any plant now engaged in this 
work. 


You Gave inuited to write for any of these publications. Also, feel free to consult your nearby 


Oakite Technical Service Representative. Let him give you the benefit of his experience and knowledge on 


proper surface preparation before all finishing operations. Your inquiries invited, promptly answered. 


OAKITE PRODUCTS, INC., 26 Thames St., NEW YORK 6, N. Y. 


Technical Service Representatives in All Principal Cities of the United States and Canada 


CLEANING 


MATERIALS. ..METHODS... SERVICE 
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FOR EVERY CLEANING REQUIREMENT 



















» snpler 
Ufjctor? hang by these threads 


—clean them faster 


tions. More than that, there is al- 
ways the danger that they will 
break off and ultimately score or 
damage vital moving parts. 


— the cleaning of these 
threads!. . . the threads on 
bolts and studs and shafts and 
axles and gears. They’re the threads 
that hold a war machine together 

. the threads that victories 
hang by! 


Normally such threads have tiny 
burrs and ragged corners. You 
can see them in the magnified view 
at the top. Often these particles 
of metal slow up assembly opera- 


That’s why today the great 
majority of threaded parts for war 
work are being cleaned. And to 
clean threads thoroughly and 
efficiently more and more com- 
panies are turning to Osborn 
power-driven brushes to speed up 
this important operation. 


No matter what the stock or 
depth of cut, there’s an Osborn 
brush for every thread-cleaning 
job. There are, in fact, Osborn 
brushes for speeding up every in- 
dustry’s cleaning, polishing, buff- 
ing and finishing operations. 


An O.B.A. (Osborn Brushing 
Analysis) conducted in your plant 
by trained Osborn representatives 
may uncover vastly important ways 
in which Osborn brushes can cut 
time and costs and boost your 
production of urgently needed 
materials. Write today to The 
Osborn Manufacturing Company, 
5401 Hamilton Ave., Cleveland, Ohio. 














WORLD'S LARGEST MANUFACTURER 
OF BRUSHES FOR INDUSTRY 
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JWACKLIN Wheels are made in all sizes and shapes 


book still available. in all grain and grade combinations to 
Write for your . 
copies. * Protect Your Production.” 


This FREE 64-page 


MACKLIN COMPANY 


Manufacturers of GRINDING WHEELS — JACKSON, MICHIGAN, U.S.A. 


Distributors in all principal cities 
Sales Offices: — Chicago - New York - Detroit - Pittsburgh - Cleveland - Cincinnati - Milwaukee - Philadelphia 
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Recourse: According to Webster, ‘‘a going to for aid or protection” 
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“YOU CAN LEAD A HORSE TO WATER’— 


Stubborn, some horses. But intelligent, too! 
That’s why we say the fellow who really uses 
the brain he was born with... has “horse sense.” 


We think many of our customers, who know 
that welding is a metallurgical problem, show 
that kind of judgment by insisting on McKay 
Shielded-Arc Welding Electrodes. Because the 
solution to metallurgical problems starts in the 
laboratory . . . with microscopes and test tubes 
and painstaking analyses. McKay Electrodes 


come from the “researched line” . . . the only 
line, to our knowledge, developed in a great 
nationally known research institute. 

And men who specify McKay Commercial 
Chain (and McKay Tire Chains for their auto- 
mobiles, too) show good judgment in buying 
the product evolved over 60 years of manufacture 
since the days when chain was sweated out over 
a simple blacksmith’s forge. 

We like “horse sense.” 


GENERAL SALES OFFICES: YORK, PA. 





WELDING ELECTRODES .. 


PITTSBURGH, PA. 


. COMMERCIAL CHAINS ... TIRE CHAINS 
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“And what a war-worker! No time out, no ab- 
senteeism, no fatigue. Ready at any moment 
to handle any load with the same speed and 
directness that mean war-winning production.” 


Whatever your war production involves, “thru-the-air” han- 
dling with P&H Hevi-Lift Hoists can speed up movement and 
save man power in handling raw materials, semi-finished 
products in process, right on through the warehouse to the 
loading platform. And P&H’s honest delivery dates assure 
you of delivery at the earliest possible time. Ask a P&H 


Built in capacities up to 
15 tons. Offered with a Hoist Engineer to call or write us for literature. 


wide variety of mountings 
to enewer qvery seed. General Offices: 4514 W. National Ave., Milwaukee, Wis. 


a HOISTS - aii tiomer wn QE — ARG WELDERS, y. 
Hoisting’ your war bond purchases is important, too. ge 


All of American’s Prints 
Are Ozalid Whiteprints 


At American Airlines they speak of “the whiteprint 
of things to come.” Here . . . print production is one 
hundred percent Ozalid—no blueprints. 

They’re making Ozalid whiteprints of their engi- 
neering and isometric drawings, weather reports, flight 
analyses, and office forms. 

What’s most important, they’re saving time, labor, 
and materials. 


WILL OZALID HELP YOU ALSO? 


If your drafting output has reached the point where 
it would be more economical to do your own printmak- 
ing .. . by all means investigate the savings possible 
with an Ozalid whiteprint machine. 

If you have already installed expensive blueprinting 
equipment .. . you can add a Dry Developing unit, 
which when used with your present Printer, will pro- 
vide all the advantages of Ozalid printmaking. 


ONLY OZALID GIVES YOU THIS VERSATILITY 


With Ozalid you're not limited to one-color reproduc- 
tions. You can make prints having blue, black, or 
maroon lines on a white background. This allows you 


to assign identifying colors to different departments, 
to distinguish checked from unchecked prints, ete. 
With Ozalid you can use cut sheets as well as roll 
stock. By ordering sheets cut to the size of your trac- 
ings, you can completely eliminate trimming waste. 
With Ozalid you can use a wide selection of foils and 
transparent materials—an impossibility with other 
methods. You can employ these to reclaim the details 
of soiled or worn tracings . . . to make composite prints 
... and duplicate originals to be used instead of the 
original tracings in subsequent print production. 

All Ozalid Prints are produced in the same manner. 
Dry Development eliminates variations in production. 


These Ozalid features will give you a “head start” in production. 


An Ozalid machine is clean, compact, 
and may be installed in a corner of the 
drafting room. Any inexperienced per- 
son can operate it. ALL prints are produced 
in the same continuous operation which in- 
corporates Exposure and Dry Development. 
No baths, driers, or plumbing connections. 


PHOTOGRAPHS—COURTESY OF AMERICAN AIRLINES 


When making design changes, it’s never 

necessary for the draftsman to redraw 

any lines which remain the same. Ozalid 
saves valuable time. Make a “duplicate origi- 
nal” of the tracing. Then, delete the obsolete 
sections with Ozalid Correction Fluid — and 
draw in the new design. It’s that easy! 


WRITE FOR CATALOG AND SAMPLES OF OZALID WHITEPRINTS 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE AND FILM CORPORATION 


JOHNSON CITY, N. Y. 
OZALID IN CANADA—HUGHES OWENS CO., LTD., MONTREAL 


Ozalid whiteprints of engineering and 

isometric drawings enable even inexpe- 

rienced workers to grasp production de- 
tails quickly. They are easier to read and 
check than blueprints and are preferred in 
the shop and field. Pencil or ink notations 
can’ be recognized immediately. 


P.S. Some More Ozalid Users: 
1. Pratt & Whitney Aircraft Division 
2. United States Rubber Company 
3. Bethlehem Steel Company 
4. Emerson Radio & Phonograph Corp. 
5. Fo-d Motor Company 
6. Cramp Shipbuilding Company 
7. International Business Machines Corp. 
8. Edward G. Budd Manufacturing Co. 
9. North American Aviation, Inc. 
10. Boeing Aircraft Company 
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100% Producers Now On War Orders 
100% + #2«S* After Peace Is Won 


VERSATILE A.G.F. FURNACES 


Versatile A. G. F. furnaces and heating machines 
did not have to be altered to fit into the War Pro- 
duction Program. Similarly, alterations will not be 
involved when we are back on a peacetime basis. 


Normalizing rifle receivers at the rate of 1000 to 
1200 pounds per hour is the present job of this Heat- 
ing Machine and Cooling Conveyor. Subsequently, it 
can be used for normalizing peacetime forgings or 
hardening bolts, nuts and hand hardware of all de- 
scriptions. 


Wherever A. G. F. equipment is found it has a reputa- 
tion for fool-proof operation with steady production of 
quality work. Supervision and maintenance are reduced 


to a minimum. 


Our engineering ad- 
vice on your require- 
ments is yours for the 
asking. Numerous stand- 
ard designs simplify se- 
lection, or special equip- Oven Furnaces, large and small, Diamond Block High 
ment can be furnished 


should it be _ better 
adapted to your needs. orders of many different kinds. Their uniform 


Speed Furnaces, etc., are all doing their share on war 


Write us of any re- heating, atmosphere control and temperature control 


quirements which you 


may heve, er for Con- features will mean equal efficiency on peacetime pro- 


densed Catalog. duction. 








FURNACE Go. 


ELIZABETH, NEW JERSEY. 
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He used to be 
an 


Expert Die Maker 





PROTECT YOUR WORKERS’ SKILL 
WITH AO SAFETY GOGGLES 


Not so long ago, this man was a die maker by trade. Now he 
is a pencil peddler by accident. Let his case remind you that un- 
less there is a properly planned eye protection program in your 
plant, industrial eye accidents can rob you, too, of highly skilled, 
irreplaceable workers. 

Let this blind man remind you, also, of the high costs of eye ac- 
cidents . . . in medical and hospital expenses, lost time, lost man- 
power, lost production, idle machines, spoiled materials. Even the 
most minor case of “Lost-Time Eyes” costs far more than the AO 
Goggles that would have prevented it. 

American Optical Company offers you a complete line of 
scientifically designed, comfortable goggles for every type of eye 
hazard. Trained AO Safety Representatives give freely of their 
time and experience to help your Safety Director safeguard eyes 
and dollars. Get in touch with your — AO Branch Office today. 


4 
American® Optical 
COMPANY 
SOUTHBRIDGE, MASSACHUSETTS 
Manufacturers for 110 Years of Products to Aid and Protect Vision. Branches in 


All Principal Industrial Centers 
#y 
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SIMPLIFY YOUR 
MACHINES WITH THIS 


"MECHANICAL 


...THE RIGHT CYLINDER 
FOR EFFICIENT POWER MOVEMENT 


More and more today...engineers and 
shop men are finding new ways to sim- 
plify mechanical movements and improve 
efficiency... by using T-J Air and Hy- 
draulic Cylinders! This assures getting the 
utmost useful work done... with minimum 
loss of pressure due to friction. 

These Cylinders are skillfully designed 
to deliver maximum power movement in 


FoR Foucn Joss.. 


every stroke ... dependably... with long 
life. The mounting surfaces are parallel 
with (or at right angles to) the bore of the 
cylinder. All surfaces are strictly inspected 
for squareness and smoothness. All mount- 
ing holes are drilled—not just cored. T-J 
Cylinders are available in many sizes and 
styles... write for latest catalogs. The 
Tomkins-Johnson Co., Jackson, Michigan. 


. SPECIFY CT-J) 


TOMKINS-JOHNSON 


RIVITORS...AIR AND HYDRAULIC CYLINDERS...CUTTERS...CLINCHORS 








MAKE EXTRA MONEY! 


You can have extra money by conducting a 
business of your own in your spare time by tak- 
ing orders for the 


Big Seventh Edition 
of the 


AMERICAN MACHINISTS’ 
HANDBOOK 


Every man in your shop and other shops will 
find this practical Handbook of 1638 pages as 
useful as any tool in his kit. 


Our spare time representatives in large and 
small shops have successfully sold thousands of 
copies of previous editions of the Handbook 


with profit to themselves. | uct, j 
meth 


HERE IS THE PLAN obtai 
This new seventh edition will be wanted by 7 
7m 


thousands of machinists, toolmakers, drafts- ron 
men, apprentices, in fact, anyone connected or chilli 
dealing with machines. This book sells itself. used 
' i tions 
ordin 
pansi 
ie | chilli 
Send the attached coupon for full details. cuttin oF ngs b. ' tures 
neales 
Without obligation to ot *., oe .. ai vit! is the te 
you and for the cost of g Parts, 
a three-cent stamp you . 
can have full details of ae en Ho\ 
the plan and informa- can ° 
Dee 


tion regarding the ad- 
now p 


fyou m 
mper ce 
spoila 
: bearin 
: Amn gers . 

Send the W ritS’. in fol and lo 

ava" move 
Saves ) 


Coupon Now ENT | ioe 20 = \Y : 
\ cry ice 


You can have the agency for your shop and 
get a liberal commission on every book you sell. 





wide ' 


vertising literature sent 
FREE in order to help 


your sales. 


MONEY -MAKING COUPON 


McGraw-Hill Book Co., Inc. 
330 W. 42nd St., New York 


Please send me without cost or obligation to myself, your 
plan by which I can profitably turn my spare time into money. 


AMERICAN MACHINISTS’ HANDBOOK 








Che AMERICAN LAUNDRY 
MACHINERY COMPANY 


CINCINNATI 12, OHIO 


Signed 

Address 
See it { 
Visit th 
Meta/ ¢ 


18. ¢ 
AMERICAN MACHINIST [iia 


Serve you 


Company 


Position . 
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What It Is... Deepfreeze has developed Industrial 
Chilling Machines, employing a totally new principle of 
refrigeration, with sub-zero temperatures ranging down to 
—120° F. and with the capacity to remove up to 1000 
B.T.U.’s per hour when work is immersed in a convection 
fluid. The exclusive Deepfreeze Chilling Chamber is en- 
tirely surrounded by a solid wall of freezing surface which 
provides maximum heat absorption. 


How You Can Adapt Cold Treat- 
ment in Your Plant... whatever your prod- 


uct, you can profitably improve and speed up production 
methods with Deepfreeze sub-zero temperatures. You can 
obtain permanent shrink-fit assembly of sleeve bearings 
and ball or roller races otherwise requiring a press fit 
by merely slipping them into position after shrinking by 
chilling. Metal chilling at — 100° F. to —120° F. can be 
used for the “conditioning” of steel to produce combina- 
tions of hardness, strength and ductility unobtainable by 
ordinary hardening and tempering. You can minimize ex- 
pansion and warping of gauges and precision parts by 
chilling in the Deepfreeze at — 120° F. Sub-zero tempera- 
tures can also be used for the storage and chilling of an- 
nealed aluminum rivets to retard aging or hardening, for 
the testing of aviation instruments, lubricants, rubber 
parts, and materials, and for other miscellaneous uses in a 
wide variety of industrial fields. 


How You Can Save Money with 
Deepfreeze e ee Improved manufacturing methods, 


now possible with Deepfreeze sub-zero temperatures, save 
ou money. Tool and cutter life can be increased 30 to 100 
er cent by cold treatment. With Deepfreeze, you eliminate 

spoilage caused by unnecessary pounding of expensive 

bearings, you save man hours, and get better performance 
nd longer life in your products. In addition, Deepfreeze 
aves you up to $2825 per year in operating costs over the 
ty ice method of chilling. 


More Facts .. .« For the complete and 
latest data on the use of cold treatment of 
metals in industry today, get the new Deep- 
freeze Metal Chilling Book. It contains com- 
plete details, specifications, and lists other ap- 
plications of Deepfreeze Industrial Chilling 
equipment. Explains how to figure a shrink-fit 
job, and calculate the rate of production. 


See it for Yourself at the Metal lait 


Visit the Deepfreeze booth at the National 
Metal Congress Show in Chicago, October 
18-22, 1943. Consult with our engineers and 
let them show you how Deepfreeze can 
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OF DEEPFREEZE SAVINGS 


Here are a few typical performance data stories, direct 
from the field, showing how others are applying Deep- 
freeze Sub-Zero Temperatures. 


Saved $3000 to $4000 per Month over Liquid Air 


A Deepfreeze Cascade — 120° F. Indus- 
trial Chilling Machine saves between 
$3,000 and $4,000 per month over the 
use of liquid air for the shrink-fit as- 
sembly of a bushing in the piston of a 
Diesel engine. The O.D. of the bushing 
is shrunk .005’’ to permit a slight 
press-fit so as to provide a metal to 
metal contact for the entire length of 
the bushing. 


A prominent machine manufacturer ob- 

‘tains an extra 2 to 3 points Rockwell 
C Hardness in S.A.E. 4615 Steel Hori- 
zontal Circular ways by cold treat- 
ing in a Deepfreeze. By regular heat 
treating, 57 to 50 Rockwell C Hard- 
ness is obtained, while chilling in a 
Deepfreeze at —120° F. results in an 
average of 60 to 62 Rockwell C Hard- 
ness. 


A manufacturer of precision gauge 
blocks was able to minimize expansion 
in warping of the blocks by chilling in 
a Deepfreeze. By bringing the blocks 
down to — 120° F. six times during the 
final finishing operations, stabilization 
is obtained which eliminates costly 
metal growth and warping which de- 
stroys accuracy in gauges and gauge 
blocks. 


97 Per Cent Transformation of Austenite to Martensite by Cold 


wy Treatment—Chilling of steel ac — 120° 
e » F. in a Deepfreeze immediately after 
— quenching results in uniformity of hard- 
ness and extra toughness. With ordinary 
heat treatment, approximately 10 per 
cent Austenite content is retained. How- 
ever, chilling to —120° F. in a Deep- 
freeze results in a nearly complete 
decomposition of the retained Aus- 
tenite. 


i Aa 





2327 DAVIS STREET 





Serve you in your present and future work. 





Industrial Chilling Equipment for Shrinking, Testing, Hardening and Stabilizing Metals 





Division of Motor Products Corporation, Detroit, 


NORTH CHICAGO, ILLINOIS 


SURFACE PLATES 


for Prompt Delivery’ 
For immediate delivery place your 
order now before stock items are 
exhausted. If possible give alterna- 
tive size. Write Dept. 29 for latest 
Precision Equipment Catalogue 











Representing the acme of vital precision inspection equipment, 
Lombard Master Style Surface Plates are now available from 
stock. With their scientifically designed ribbing, three point 
suspension and extremely rugged construction, these master accu- 
rate surface plates are carefully heat treated and hand scraped 
to extremely close tolerance. Commercial style surface plates are 
also available. These plates although of a different basic design 
ere now being universally used for general inspection and 
shop use. 
Types 
Sizes A B c 
The Master 
Style 14”x18" to 48x96" .0001 .0003-4 .0005-.001 
The Commercial 
Style 8x12” to 48x96" .0002-3 .0005.001 
Planer finish also available in both styles. All plates are 
furnished with lifting handles and finished wooden covers. 


Lomparn UWoveRNOR CORPORATION 


500 MAIN ST. ASHLAND, MASS. U.S.A. 














PRODUCTION BOOSTERS 


AUTOMATIC CENTERIN 





WAR _ production is rolling along faster 
where roll stock is unreeied with LITTELL 
Automatic Centering Reels. They insure 2 
free-flowing beep of material. Coll capacities 
up to 20,000 Ibs. 

Littell alse makes a complete line of other 
press-room equipment—Roll, Dial, Magazine 
and Hopper Feeds—Straightening Machines, 
Air Biast Valves, Pres-Vae Safety Feeders, 


etc. 
ASK FOR BULLETINS 


F.J. LITTELL MACHINE CO 


4169 RAVENSWOOD Ave CHICAGO ILL 

















Littell No. 5 Reel. 
Capacity 300 Ibs. 














“guzzen” HIGH SPEED Goa FURNACES a 





Atmospheric 
Pot Hardening Furnace 


. are the efficient, economical answer to today’s Heat 
Treating Problems. NO BLOWER or OTHER AUXILIARY 
POWER are needed . . . just connect to your gas supply. 


© The Full Muffle Furnace attains a temperature of 2400° F.., 
and The Pot Hardening Furnace, tangentially fired to assure 
even heat up 1650° F., are two of many models available. 


® Send for the néw “BUZZER” Catalog showing full line of 
Industrial Gas Furnaces, Burners and. other equipment. 


CHARLES A. HONES, inc. 


121 So. Grand Ave. Baldwin, L. I., N. Y. 
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Now you can take a seam-welder to the work instead of 
the work to the machine. Permits seam-welding of large parts. 
Originally designed and used for welding a 22 ft. coach-seam be- 
tween two stampings of 20 gage hot-rolled. Maximum welding 
pressure of 1400 Ibs. permits welding of stainless steel. Air-motor 
operated rolls; 3 inch throat depth; 100 KVA transformer with 
750,000 cm. concentric kickless cable. Completely water-cooled. 


For further details ask for Bulletin #802. 


PROGRESSIVE WELDER CoO. 


SEAM PRODUCTION & BUTT... Electric Welding Equipment. . . PORTABLE GUN & PEDESTAL 


3050 E. OUTER DRIVE e DETROIT 12, U.S.A. 
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4d uick, Smooth, Uniform coating — assured by 


BARRETT GALVANIZING AND HOT TINNING CENTRIFUGALS 





With these new Barrett machines for expelling excess metal from 
small —_ after dipping in molten metal, faster and better work is 
assured which will pass the most rigid inspection for quality. 
























The method of handling work is simple and easy. Work to be proc- 
essed is placed in a basket and submerged in a kettle of hot molten 
metal. When thoroughly heated, the basket with the work is trans- 
ferred into the Barrett Centrifugal where the basket is revolved 
and the excess metal thrown from the work. A quick pick up and 
stop (from 2 to 3 seconds each) assures fast work. Then too, quick 
pick up snaps the excess metal from the work before centrifugal 
action comes into play. With Barrett Equipment excess molten metal 
can be quickly thrown off before the metal cools, thereby assuring 
smooth, even thickness of coating. 


Barrett Centrifugals for Galvanizing with and without heated drums 
are available in capacities from 40 to 240 loads per hour handling 
from 5 to 100 Ib. loads. For tinning, Barrett offers the #0 Centrifugal 
Machine, operated similarly to the Galvanizers. On threaded work, 
tinning is so exactly done that rethreading is unnecessary. 


Barrett Galvanizers, combining convenience of operation with the 
utmost in speed and safety are developed to meet the requirements 
of actual use by men thoroughly familiar with this class of work. 
They are self-contained and occupy the minimum of floor space. 





$i 
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BARRETT CENTRIFUGAL GALVANIZER _ is Send at once for full details of Barrett Centrifugal Galvanizer 


driven with high torque head and has an equalized 
disc brake for quick stop. 








THE LEON J. BARRETT CO., WORCESTER, MASS. Se 


{ 


Designers and Builders of Centrifugal Machinery 








IF YOU WELD... you need the 
DOWNHAND POSITION 


Here’s why you need it... 


Most important, it will greatly increase your welding pro- 
duction. In many cases, it means that you can do a job in one 
pass that would require two, three, or more passes when the 
weldment cannot be placed in the ideal downhand position. 

It means smoother, stronger, welds . . . time saved in both 
handling and welding . . . rod savings . . . and the good will of 
your welders. 


Here’s how you can get it... 


Install Ransome Welding Positioners. With this equipment, 
your welders can shift their work at will, without crane service, 
without loss of time, without wasting precious physical energy. 
Every seam is just where it should be . . . in position for 
downhand welding. 

There’s a unit to fit every welding job. Write for full information. 





Low-cost 500-Ib. capacity unit, available Units on display at National Wartime Metal Congress... 
either hand-operated or motor-operated October 18 to 22... . Roo.n 876, Palmer House, Chicago 


RANSOME MACHINERY COMPANY 


Sie: WELDING POSITIONERS 


AMERICAN MACHINIST 
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mY of Udylite’s complete metal finishing service. 


THE UDYLITE CORPORATION 


1651 E. GRAND BLVD. ° DETROIT, MICHIGAN 


Chicago 12 Long Island City 1, N. Y. Cleveland 3 
1943 Walnut Street 11-16 44th Drive 4408 Carnegie Ave. 
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Showing the fast capillary attrac- 
tion of Absorbo on an oil spill. 


Soaks Up Oil 
Like a Sponge! 


LIMINATE dangerous, slippery floors and fire haz- 
ards, caused by oil and grease accumulation, with 
this newly developed dry compound. Absorbo soaks 
up oil and grease —up to 45% to 50% of its weight 
—quickly and easily. It is non-abrasive, odorless, and 
harmless to skin, clothes, machinery and flooring. 
It is approved by Underwriters’ Laboratories as a 
Class 1 non-combustible. 


Simply sprinkle it on oil soaked floors of any type— 
wood, metal, concrete or linoleum—let it stand for 
a few moments or as long as desired. The floor is 
dry and foot-sure even before sweeping. 


Send the coupon for a trial 50 Ib. bag 
with an unconditional money-back 
guarantee. 


pore teem - eee ee 


[| FIDELITY CHEMICAL PRODUCTS CORP. 
i Dept. D1, 430 Riverside Avenue 

a Newark 4, New Jersey 

— = Gentlemen: Send 00... 50 Ib. bags of: 

| Absorbo Oil & Grease Absorbent and Floor Cleaner 

} at $2.75 per bag, F.O.B. Newark 4, New Jersey. 

| Substantially reduced prices for quantities. 

j Name 

! Address... EL EE LS TI OE DEO eT LES ee RE 
1 

1 Attention of:...... . Rae a ee EE 
i Signed:......... ei etesashenteaadietemcscon einai 
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Made of MEEHANITE 
for IMMEDIATE Shipment 


%* Barco Surface Plates 
% Barco Angle Irons 
% Barco Straight Edges 


All the advantages of Meehanite; hand- 
scraped within .0002’ of perfect flatness 


Get well illustrated Bulletin A-10 


BARCO SCRAPING CO. 
1975 East 65th St., Cleveland 3, Ohio 











Wanted! New Products! 


Long-established and well-known company with 
modern plant for production of precision devices 
wants new products for post-war manufacture. 
Particularly interested in small and medium-sized 
motor-operated tools or appliances. Ideas need not 
necessarily be completely developed. Send only 
description of product, indicating purpose, market 
and advantages for complete, prompt, and confi- 
dential consideration. If your idea has possibilities, 
and will fit into our plans, further arrangements 
can then be made. Address Research Department, 


The Dumore Company, Racine, Wisconsin 

















NEED SUB- CONTRACTS? 


Invesigate the possibilities offered you through 
the CONTRACT WORE SECTION! 


For details, write 


CONTRACT WORK DEPT. 


American Machinist 330 W. 42nd St., N. Y. C. 








AMERICAN MACHINIST 




















ie) 


IN FLUORESCENT LIGHTING EQUIPMENT . 





FOSTORIA AAS” Vitally Important ADVANTAGES 




































Full Light Instantaneously. Turns on and off like an 
incandescent lamp. 


No Blinking when lamp life nears end. Gives full 
light service until lamp fails completely. 


Low Voltage Operation. Operation continues even 
though voltages drop below 50 when line voltage 
is not controlled. 


98% Power Factor at 118 volts. Connected for 
stroboscopic effects. 





No Starting Switches Necessary. Saves time and 
expense of replacements. 


Reflectors Removable from Top. No interruption of 
lamp operation when cleaning reflectors. 


Wired for Easy Service. Removal of reflector 
exposes wiring in “V” channel to full view. 





Eliminates Light Absorption between Lamps. “V” 
channel separates the two lamps—adds to reflection 
value. 





High Lumen Output. Equivalent to any commercially 
available 2 lamp 40 watt unit. 


Unexcelled Reflecting Efficiency. Non-metallic 
reflector finished inside and outside with permanent 
gloss white synthetic enamel baked hard and mar- 
proof by near infrared process. Cleans easily with 
soap and water. a 








A MODERN INDUSTRIAL TOOL MODEL MF-240-N. Designed to accommodate two 40 

ms epee . watt fluorescent lamps mounted on 5 inch centers. ' 
Critical work areas in industry need a combina- Individual or continuous row installation. Mounting by 
tion of two distinct types of lighting, (1) good ceiling bracket, or suspension from chains, messenger 
LOCALIZED lighting of relatively high levels cable or clevis and conduit. 


directly on the work. It is impractical to obtain 
this needed 100 to 300 footcandles and over in any 
other way. (2) Good GENERAL lighting for work 
area surroundings. 


LOCALIZED AND GENERAL lighting applied in 
the proper proportions, usually in the ratio of 
5S to 1 respectively, become BALANCED LIGHT- 
ING which is at once a more efficient and more 
economical tool to enhance the worker's produc- 
tive ability. 





THE FOSTORIA PRESSED STEEL CORPORATION, Fostoria, Ohio 


In Canada—Write Amalgamated Electric Corp., Ltd., Toronto 
OCTOBER 14, 1943 
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Model 140 Positioner 
maneuvering @ heavy. 
awkward load so that 
top, bottom and sides 
are easily’ accessible 
for downhand weld 
ing. This is accom 
plished with just one 
set-up, greatly reduc 
ing overhead crane 
service time 











C-F 
POSITIONERS 


POM LES 


C-F Positioners cut welding time as much 
as 60%, reduce handling time to a fraction, 
assure uniformly stronger, smoother welds, 
and greatly increase output per man. 

With C-F POSITIONERS you can not only 
speed-up today’s war production, but will 
be tooled-up to meet after-the-war competi- 
mwas tion, because each C-F POSITIONER is a 
universal tool . . . is pedestal mounted to 
give maximum clearance from all sides, is adjustable 
for height, rotates 360° and tilts to 135° beyond hori- 
zontal . . . gives ‘‘a thousand different set-ups” at the 
push of a button or turn of a hand wheel. Six types, 
capacities to 30,000 pounds manually operated, motor 
driven or with variable speed drive for hand or auto- 
matic welding. 

Write for Bulletin WP 22 


CULLEN-FRIESTEDT CO. 
1313 S. Kilbourn Ave., Chicago, Illinois 















MAKE TODAY’S TOOL SHOP 
READY FOR TOMORROW...NOW! 





Profitable operation of your tool shop tomorrow will 
depend to great extent on just how effectively your 
heat treating furnace can meet new, unprecedented 
processing and production demands. 

Despatch furnaces are purposely designed to meet 
all these requirements. This means 24-hour running 
if need be, at a dozen different control settings. A 
Despatch furnace will follow each indicated temper- 


ature with undeviating accuracy . . . uniformly 
heat treat full charges . . . provide brilliant speed 
and flexibility to handle more jobs per day . . . and 


yet keep operating costs low. Get details now! Ask 
for Bulletin 83-J. 


HEAT TREAT “5: icsceenes 
WITH DESPATCH FURNACES 


PERFORMANCE 


DETAILS 








* 











DESPATCH 


OVEN COMPANY sinneapotis 


ACCURATE within closest 
limits over entire heat 
range. Assures correct 
Rockwell or Brinnell al- 
ways. 

UNIFORM forced convection 
system guarantees even 
heat application through 
every inch of work- 
chamber. 

SPEEDY heat penetration 
thru load gives better pro- 
duction, lets you run more 
charges per day. 

FLEXIBLE for wide utility for 
processing accurately be- 
tween 275° F. and 1250 F°. 
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Let an Airco Repair Station 









recondition it for you < “~~ 3 


BEFORE AFTER 


if 


Here’s a typical result of Airco Re- 
pair. The tip at left—battered, nicked, 
and choked with carbon—was made 
forward them to the nearest Air Reduction office. good as new by skillful repairs. 


Copper is one of the most critical materials. It must 





be conserved. 

Here is one way to do it — don’t discard a worn 
Airco welding or cutting tip until you’ve made cer- 
tain it cannot be reclaimed. Send all your damaged 
Airco tips to us. Our skilled repair men will inspect 
them thoroughly and put them back into first-class _ 
working order... unless they’re beyond repair. 










In this way Airco can help you reclaim many 
tips that would otherwise end up in the scrap-box. 
So see that all old Airco tips are collected now and 


* BUY UNITED STATES WAR BONDS x 








Arr REDUCTION 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, W. Y. 
In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. + General Offices: HOUSTON, TEXAS 
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CONTRACT WORK 


TOOLS + DIES « JIGS « FIXTURES « MOLDS « STAMPINGS « FORGINGS « SPECIAL 
MACHINERY ¢ DEVICES ¢ PARTS e SCREW MACHINE PRODUCTS ¢ CASTINGS 


























ADDITIONAL FACILITIES FOR 
CONTRACT MANUFACTURING 


Hand screw machines up to 12 dia. 
Turret lathes up to 15” dia. 

Milling machines 

Engine lathes 

Bench lathes 

Drill presses 

DoAll contour cutting machine 


RELIANCE MACHINE & MFG. CO. 


30 Irving Place, New York, N. Y. 
established 1922 


@ Machines and Parts, 
® Special Tools and Fixtures, 
@ Cam Milling, on Contract 


ned with skilled workers. Contact 
us today for prompt quotations 
on your blueprints or samples. 


Your engineering problems will 
receive efficient and economical 
service in our modern plant man- 

Designers and builders of wire and ribbon stock forming machines. 


THE A. H. NILSON MACHINE COMPANY, BRIDGEPORT, CONN. 











METAL STAMPINGS 


e TOOLS « DIES 


PERMANENT MAGNETS 


HEAT TREATING 


THOMAS & SKINNER 


STEEL MMe -vorbbe co. 


INDIANAPOLIS, INO 





STAMPINGS AND ASSEMBLIES 


IN ALL KINDS OF METALS 





Fast and efficient service on long or short runs is 
guaranteed by our modern equipment and methods, 
backed by 50 years of experience. 

We also offer facilities for the manufacture of 
screw machine products, tools, dies, jigs and fixtures. 

Quality work by skilled mechanics is assured. Send 
your blueprints or samples today. 


“GREATER SAVINGS WITH GREIST” 














THE GREIST MFG. CO. 


546 BLAKE ST. NEW HAVEN, CONN. 











ESSEX 
MACHINE WORKS 


ESSEX, CONN. 
Contract Manufacturing 
and 
Industrial Machine Work 





, and Aluminum pattern work. 


Gray Iron and Semi Steel Castings, 
also alloyed with nickel, chrome, 
and molybdenum. Wood, Iron, Brass 


PUT YOUR IDLE 
CAPACITY TO WORK! 


Hundreds of metal-working companies 
are finding profitable business today 


KING FOUNDRIES, INC. 


Phene 823 North Wales, Montg. Ce., Pa. 
22 Miles from Philadeiphia, Pennsylvania 














outside their regular lines. 


DESIGN & BUILD 
JIGS, FIXTURES & GAGES 
REED MACHINE & TOOL ENG. 


BOX 662 
PAWTUCKET, 


You, too, can put your idle machines 
and equipment to good use by direct- 
ing attention to them through Amer- 
ican Machinist's CONTRACT WORK 
R. |. SECTION. 


American Machinist’s net paid cir- 





WIRE AND METAL SPECIALISTS 
In round, flat, square and special shaped wire 
in all metals. 


LARGE PRODUCTION CAPACITY 
Plating and finishing. 


EASTERN TOOL & MFG. CO. 
BLOOMFIELD, N. J. 








culation of over 23,000 reaches th 
PUTER TIINMM| | ren who need and can authorize sub 
Castings, Levu gr % contracting. 

Tell your story to these men through 
American Machinist’s CONTRACT 
WORK SECTION. We will gladly 
send you complete information at no 


Cincinnati, Ohio 














MACHINE SHOP 


Facilities include 9” South Bend Bench 
Lathe, $2 Brown & Sharpe Milling Ma- 
chine, Drill Press and 8” x 8" Shaper. The 
usual line of hand tools and equipment 
plus experienced workmanship assure 
your satisfaction. Your inquiries invited. 


C. VANDEGRIFT CO., HOCKESSIN, DELA. 








CENTERLESS GRINDING obligation. 
Straight, Cylindrical, Shoulder, Profile, and 
CONTRACT WORK DEPARTMENT 


Multiple Diameters .. . Ground Taper Pins 
AMERICAN MACHINIST 


Serew Machine Preducts. Heat treated and ground 
if necessary. improved and expanded facilities in- 
330 W. 42d St., New York 18, N. Y. 


sure prompt and accurate service, 
Send blueprints or samples for estimates. 


PORTER MACHINE CO. 























3139 Enyart Ave. Oakiey, Cincinnati, Ohie 
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EMPLOYMENT e BUSINESS 


UNDISPLAYED RATE: 
10 cents a word minimum charge $2.00. 
(See J on Box Numbers.) 


POSITIONS WANTED (full or part-time indi- 


vidual salaried employment only), % 
above rates. 


PROPOSALS. 50 cents a line an insertion. 


SEARCHLIGHT SECTION 


@ EQUIPMENT—USED or RESALE 


OPPORTUNITIES 


INFORMATION: 
BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices 
count 10 words additional in undisplayed 


ads. 

DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions 
of undisplayed ads (not including pro- 
posals.) 


DISPLAYED—RATE PER INCH: 


The advertising rate is $6.50 per inch for 
all advertising appearing on other than a 
contract basis. Contract rates quoted on 
request. 


AN ADVERTISING INCH is measured 7% 
inch vertically on one column, 3 columns— 
30 inches—to a page. A.M. 


NEW ADVERTISEMENTS received by 10 A. M., October 15th will appear in the issue of October 28th subject to limitations of space available 








foundry operations. 


Unusual Post War Prospect — 


For An 
Assistant Superintendent of Tools 


Large, well-established manufacturing plant in 
Chicago area offers permanent position to a man 
capable of supervising the design, manufacture, 
and maintenance of tools, patterns and special 
machinery used in diversified machine shop and 


Must be competent executive. Good personality 
and ability to work harmoniously with large 
organization are essential. College training de- 
sirable. Replies will be held strictly confidential. 


Write to P-676, AMERICAN MACHINIST 
520 N. Michigan Ave., Chicago, Ill. 








HEAT TREATING MAN 


to take charge of small, modern heat treat- 
ing room. Must be familiar with all phases 
of the work ; knowledge of metallurgy help- 
ful, but not essential. In metropolitan area 
New York. State experience and salary de- 
sired. P-677, American Machinist. 

330 W. 42nd St., New York 18, N. Y. 


WANTED 
First Class Engineer 


with practical experience in Machine Tool 
Design. One who has something to offer 
for the Post War Trade and with & 

Boring Machine experience preferred. 


orizontal 


P-674, AMERICAN MACHINIST 
330 W. 42nd St., New York 18, N. Y. 








PERSONNEL EXECUTIVE 
WANTED 


By old established company, builders of 
high grade machinery. ; 


Plant is modern, company’s policies are 
Progressive and existing industrial rela- 
tions, with open shop, are very satis- 
factory. 

Years of successful experience in this 
line of work and the ability to assume 
responsibility, combined with sound judg- 
ment and personality, are requisites for 
this opening. 

Business now operating 100% in war 
work, but builds nationally known prod- 
ucts in normal times. 

This is a permanent opportunity for the 
— man, with adva ts ding 
° plis ts 


Give details as to experience, with 
whom and for how long, also age and 
salary expected. 

Address: 


P-679, AMERICAN MACHINIST 
330 W. 42nd St., New York 18, N.Y. 

















(POSITION VACANT) 


PLANNING and PRODUCTION 


Unusual opening for capable and ex- 
perienced man who can carry responsi- 
bility for planning and production and 
accomplish results harmoniously for mod- 
ern plant building high grade machinery, 


Business has highest rating, is a lead- 
er in its field and while now operating 
100% on important war contracts, is pre- 
paring for post war demands on its old 
established products and new develop- 
ments. 

A congenial organization, working un- 
der harmonious open shop opportunities, 
will welcome the right man who should 
have practical training and be capable 
of earning at least $7500 to start, with 
plenty of opportunity for advancement, 
based on accomplishments. 


This is NOT just a temporary war job. 


Please in first letter give full particu- 
lars as to experience, age, and other 
appropriate information. 


Address: 
P-680, AMERICAN MACHINIST 
330 W. 42nd St., New York 18, N.Y. 
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Permanent Positions for Avuto- 
matic Screw Mach. Set-Up Men 


Openings for qualified men on aircraft 
work. Experience with Greenlee machines 
preferred. Must be citizens of U. 8. A. 
with birth certificate or naturalized citizens 
with naturalization papers. Apply in per- 
son for interview, or write, stating quali- 
fications, marital status and draft status. 
If your letter warrants an interview, trans- 
portation expenses will be reimbursed. Do 
not apply if engaged in war work at higher 
skill. 


JOHN A. ROEBLING'S SONS CO. 
629 South Clinton St., Trenton 2, N. J. 


@ ROEBLING 


POSITIONS VACANT 


These Positions Vacant advertisements are 
published subject to agreement by the adver- 
tisers not to consider applicants now employed 
on wor work unless they obtain written re- 
lease from present employer. 























MECHANICAL DRAFTSMAN with practical 

mechanical experience in blanking, drawing 
and forming dies for sheet aluminum products 
in defense work by old established company in 
Central West; give experience and full par- 








ticulars. P-667, 520 N. Michigan Ave., Chicago 

11, Il. ; 

TOOL MAKERS for defense plant in Central 
West; give experience and full particulars. 


P-668, 520 N. Michigan Ave., Chicago 11, IL 


ESTIMATOR, experienced in the estimating of 

jigs, fixtures, special tools and machinery 
in addition to the routing of this type of work 
through the factory, by an old established com- 
pany located in the middle west. Give full pare 
ticulars in first letter. Plenty of opportunity for 
the right man. Communications confidential. 
Availability and Intra-Area Clearance Certifi- 
eates required. P-666, 520 N. Michigan Ave., 
Chicago 11, Ill. 


EXPERIENCED SUPERINTENDENT needed in 

moderate sized Brooklyn factory, working on 
regular products for the war program and on 
Ordnance contracts. M.E. degree preferred, al- 
though part college acceptable. Salary commen- 
surate with experience and capacity. Send per- 
sonal history, experience, non-returnable photo- 
graph if not now engaged at full skill. This is 
an opportunity for direct war work and fine 
post-war future on regular products of a long 
established company. P-681, 330 W. 42nd St., 
New York 18, N. Y 


MACHINE DESIGNER WANTED—Experienced 

on the design of special machinery and ma- 
thine tools. This is an excellent opportunity for a 
first class man interested in a steady position in 
New England. Only men 35-55 with a record of 
successful achievements will be considered. In re- 
plying furnish complete information preliminary 
to a conveniently arranged interview. P-685, 
a Machinist, 330 W. 42nd St., New York 
18, N A 




















EMPLOYMENT SERVICE 





SALARIED POSITIONS—This advertising serv- 
ice of 33 years’ recognized standing negotiates 
for high salaried supervisory, technical and 
executive positions. Procedure will be individual- 
ized to your p2rsonal requirements and will not 
conflict with Manpower Commissicn. Retaining 
fee protected by refund provision. Identity cov- 
ered and present position protected. Send for 
details. R. W. Bixby, Inc., 266 Delaware Bldg., 
Buffalo, N. Y. 
(Continued on the following page) 
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~ POS! TIONS WAN TED 


(Continued from preceding page 
MANUFACTURING EXECUTIVE—Plant Man- 
ager — General Superintendent. Technically 


trained mechanical engineer and industrial man- 
ager. 12 years managing plants in charge of 
personnel, cost accounting, production engineer- 
ing, production control, plant engineering and 
inspection. 22 years manufacturing experience 
in—heavy machinery, precision machine tools, 
high quality diesel and aviation specialties. In- 
herently mechanical. Successful records for high 
production and low costs through—time-study, 
performance standards, standardized tooling and 
methods, incentive systems. Good on labor rela- 
tions. Salary $7,000. 42 years old. Immediately 
available. PW-671, 330 W. 42nd St., New York 
18, N. Y. 
MECHANICAL ENGINEER—28 years experi- 
ence in factory practise, including manufacture 
of machine tools and selling. Know machine 
tools and tooling. Have designed and built spe- 
cial machines, headed engineering department. 
Can organize and run an engineering depart- 
ment, but more interested in planning and 
methods work than design. Now employed, 
good references, interested only in broader op- 
portunity, $8,000 up. PW-682, 520 N. Michigan 
Ave., Chicago 11, Il. 





SALESMAN WANTED 
SMALL TOOL SALES AGENT or agency 
wanted to handle adjustable limit snap gages. 
Liberal commission, and exclusive territory. 
a“ to SW-683, 330 W. 42nd St., New York 18, 











WANTED 





WANTED: 1 good, scssadhand straight-side 

press sililar to No. 5-42 Bliss, 95 ton. Also 
inclined press, 45 ton, sililar to Bliss 21-S. 
Merchant & Evans Co., 2035 Washington Ave., 
Phila., Pa. 








FOR SALE 


PRECISION MACHINE SHOP manufacturing 

instruments and articles which are bought by 
Government and private industries in war and 
pace time, with prime and subcontracts in hand 
approximately $200,000.00 equipped with most 
modern machinery employing approximately 175 
men, located midtown Manhattan for sale. 
sg FS-684, 330 W. 42nd St., New York 18, 











PATENT ATTORNEY 


PATENTS, COPYRIGHTS, Booklet, ‘General 

Information Concerning Inventions and Pat- 
ents” and “Fee Schedule” sent without obliga- 
tion. Established 1915. Lancaster, Ollwine & 
Rommel, Suite 453, 815-15th St., N. W., Wash- 
ington, D. C. 








WANTED 
DISTRIBUTORS AND SALESMEN 


COMPLETE LINE OF INDUSTRIAL 
DIAMOND TOOLS. 


RW-663, AMERICAN MACHINIST 
330 W. 42nd St., New York 18, N. Y. 








Party with Machine Shop located in Detroit, 
wishes to represent and service articles, in- 
struments or devices in the mechanical 
line, preferably already established. 


RA-675, AMERICAN MACHINIST 
330 W. 42nd St., New York 18, N. Y. 








IDEAS, 


WANTED 





INVENTIONS or PATENTS 


A company with a nationally known product would like to consider ideas and inven- 
tions suitable for post-war use in the industrial and commercial field of applying 
and dispensing lubricants, such as pumps, point to point, centralized lubrication, etc. 
Also hydraulic, vacuum, or pneumatic actuated mechanisms, pistons, valves, etc., as 
used in the Aircraft and Automotive field. Also passenger and industrial elevators, 


automatic leveling devices, controls, etc., 


and stacking trucks or mechanisms used about factories, etc. 


* * * 


Before sending us any information, 


and similar items such as portable lifting 


please 


write for detailed instructions, Dept. NP6, L. W. 


Ramsey Advertising Agency, Davenport, 


lowa 








Interested 


in Established Items or 
Patents for 


Post-War Production 


ESSEX MACHINE WORKS 
Essex, Conn. 


has 








NEW INVENTIONS WANTED 


Mechanical and electrical devices for post- 
war manufacture and sale. 
improvements 


ideas, or 
methods. 


P. O. Box 217, Denville, N. J. 


ing, for the 


machines 


Either new 
upon present 








FOR SALE 
1—Warner & Swasey £2 Hand Screw Ma- 
chine—%” Bar Capacity. 
1—Superior $3 Hand Screw Machine—14” 


Bar Capacity. 


Both machines in good shape. 

chines equipped complete for bar work. 

WAYNE MANUFACTURING COMPANY 
Honesdale, Pa. 


Both ma- 








Immediate Shipment! 


NEW BRITAIN-GRIDLEY 415C—1%” x 6” 
—4 Spindle Automatic, 


equipment. 


UNIVERSAL 2%” 
table type, all power feeds, single pulley 
gear box drive. 


High Power 


BAKER 36” 


change, gear feed, 
LANDIS 18” x 68” Crank Shaft Grinder. 
WARNER & SWASEY No. 1A Universal 


Turret Lathe, 


chuck work, M.D. 


CINCINNATI No. 
Milling Machine, single pulley drive. 


FELLOWS No. 6 Gear Shaper. 
Send for Complete Listing 
ACME EQUIPMENT CO. 
126-128 So. Clinton St., Chicago, Ill. 
Phone ANdover 3431 


M.D. with full 


incorporating mass 
duction principles. 

The pressure of our war work has 
now subsided sufficiently to enable 
us to devote some of our facilities 
to the designing and engineering of 
special automatic machines for the 
mass production of parts. 

Being keenly aware of the prob- 
lems involved in mass production we 
feel that our experience and knowl- 
edge of industrial practice can be 
of benefit to those desiring increased 
production as exemplified by the use 
of automatic machine tools. 


We invite inquiries which will lead 
to a discussion of your problems. 


SPARKS MACHINE TOOL 
CORPORATION 


32-34 Main St. 
Norwalk 6-6207 


ENGINEERING 
FACILITIES 


During the past years the SPARKS 
MACHINE TOOL CORPORATION 
organized a 
skilled engineers and draftsmen who 
have devoted their time to develop- 


staff of highly 


special 
pro- 


war effort, 


Norwalk, Conn. 








Horizontal Boring Mill, 


Drill, quick 


4” cap. 


arranged for bar and 


3 Heavy Duty Plain 


PR SE ANTE TS H4E  e 


MILLING MACHINES 


1% Hendey Plain 

14 2 Rockford Plain Vert. Head 

iB Kearney & Trecker S.P.D. 

29 and £35 Ohio Universal 

2A Brown & Sharpe Universal M.D. 
3 Cincinnati Universal S.P.D 

4 Cincinnati Plain S.P.D. 

4 Cincinnati Vertical S.P.D. (2) 

3B Kearney & Trecker Vertical M.D. 
2 Brown & Sharpe Vertical M.D. 


VICTOR MACHINERY CO. 


135 S$. Clinton St. 
CHICAGO 














WANTED ADDITIONAL LINES 


Established Representation 
for Your Product 


Old established agency, well known in 
Chicago territory, desires to handle ex- 
clusively additional lines of production pre- 
cision metal cutting tools and related 


equipment. 


RA-678, AMERICAN MACHINIST 
520 No. Michigan Ave., Chicago, Ill. 














IF YOU 


Send for Our Latest Circular Cov- 
ering Bargains in Small Tools Such 
as Drills, Reamers, Turret Attach- 


ments, etc. 


DEWITT TOOL COMPANY 


173 Grand St. 





ARE DOING 
DEFENSE WORK 


FOR SALE 


25 TON, 1%” Round Cold Rolled 
Steel Bars, 6” to 18” Long 


We Buy Used Equipment 


AMERICAN SALES CO. 
1562 Harrison Ave., Cincinnati 14, Ohio 








pressor class 


New York City 








26” Barnes Drill Press s 
24” Cincinnati back b= 
w/motor and vise; 500 GPM centrifu 
Worthington Fire Pump w/motor, 450 
Sullivan angle compound belted Air Com- 


head w/motor; 
Crank Shaper 


We pay cash ‘tor used machinery. 


HOUSTON MACHINERY COMPANY 
612 Louisiana Street 


Houston, Texas 
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IN STOCK 


LATHES 


Putnam 26” x 12’ Heavy Duty Screw Cutting En- 
gine Lathe, QCG. 

LeBlond 14” x 6’ Toolroom Quick Change Gear Screw 
Cutting Lathe, with taper attachment, drawbar 
collets, and two chucks. 

Reed 22” x 16’ Plain Change Lathe, 

Prentice 20 x 60 Quick Change Gear, motorized. 

American 18x18 Quick Change Gear, motorized. 

Rockford 14 x 6 Quick Change Gear, motorized. 

Hendey 16x8 Quick Change Gear, motorized. 

Seneca Falls 12 x 6 Quick Change Gear, motorized. 


TURRET LATHES 


Foster 1” capacity Geared Friction Head, Hand 
Operated Turret and cross slide, collet, belt drive. 

21” Gisholt Universal Turret Lathe with 3%” hole 
in spindle, 2-step one for 5” belt. 

Jones & Lamson 3x 36 Double Spindle, air chuck 
equipment. 

Warner & Swasey No. 2 Geared Friction Head Hand 
Screw Machine. “" cap. 

Warner & Swasey No. 2 Plain Friction Head, Hand 
Screw Machine, 1” capacity. 


FURNACE 


1—W. 8S. Rockwell Revolving Annealing Furnace, 
Model 701 


HAMMERS 


1—1100Z Bement & Miles Steam Forging Hammer. 
No. 6% Rochester, High Speed Riveting Hammer 
No. 5% B Rochester High Speed Riveting Hammer. 
No. 3A Rochester High Speed Riveting Hammer. 


1—Niagara £612 D press Straight side, double 
crank, back geared, 200 ton cap., 3” stroke, 
bed 60x 38 


¢98 NIAGARA 


HEAVY PRODUCTION FOLDER 


6’ x 14 gauge capacity Ar. M.D. 

Working length 72”, cap. 14 gauge; min. width of 
fold at cap 1” gaging range (narrow folds) %” 
to 1%”, max. gaging range 72” left of chamfering 
bar 2”. Shipping wt. 12,690 lbs. Like new. 


Buy From Stock 


MACHINERY 


Tel. Main 6347 


ICTOBER 14, 1943 











LOCOMOTIVE CRANE 


Ohio Locomotive Crane, 8 wheel, 50’ 
PRICE: $9000.00. 


BORING MILLS 


24” Bullard Vertical Turret Lathe Rapid Production, 
motor drive. 

3%” Rochester Floor Type Horiz. Boring Mill, M.D 

1—Excello Boring Machine, Model No. D-B112-B 


GRINDERS 


No. 6 Besley Double Opposed Dise Grinder. 

No. 2 and No. 3 Brown & Sharpe Cutter Grinder. 

Gorton, double end Dise Grinder, 18” discs. 

Greenfield No. 12, Hydraulic Feed, motor drive; 
cap. swings 15”, Grinds automatically %” to 5” 
di., 4” deep. New in 1928 

36” Blanchard Vertical Rotary Surface Grinder, late 
model machine. 


BX CABLE COILING MACHINES 


No. 1 and No. 2 Sleeper & Hartley BX cable coil. 
mach., % and % in. cap. Last used for speedom- 
eter cable. Complete. 


DRILLS 


Avey-4-spindle, No. 3 high speed, ball 
power feed, motor drive. 

Leland-Gifford 2-spindle, No. 2 M.T., high speed, 
ball bearing Drill Press, power feed. 

Allen single-spindle, high speed, ball bearing, 8” 
overhang Drill Press, table 14 x 14. 

Avey single-spindlo, No. 2 M.T. Toolmakers Drill 
Press, two tables, like new. 

Henry & Wright 6 spdie £2 M.T. High Speed, 

; 


boom. 





bearing, 


B.B. 
RADIAL DRILL—Bickford 7’ arm, 15” round col- 
umn, gear box motor drive. 


PLANERS 


POND Re” ata" 18’ 
side heads 


CINCINNATI 30” 


table; 2 heads on rail, 2 


x 30” x 10’ table, M.D 


PUTNAM 48” x 48” x 12’ table, M.D 


PROFILERS 


P. & W. No. 12 2-spindle motorized Profiler, Table 
12” x15” equip. with 6” rais. blocks, and 5 H.P., 
3 ph. 60 cycle, 220 V. motor—Turner drive 
mounted and wired to push button control—rebuilt 


and guaranteed 


200 TON 
HYDRAULIC 
PRESS 


American Car & Foundry 
upmoving 
umn type; distance be- 
tween columns 365” 
right to left, 24” front 
to back ; daylight 
34144”; minimum die 
space 22”; platens are 
made with 5 tee slots: 
bottom platen area 49” 
right to left, 36” front 
to back; cylinder 131%” 
diameter; 24” stroke; 
25008 
capacity. 


ram; 4-col- 


pressure 


MACHINERY CO.,: 


S&S 8 @ 
DRILLING MACHINES 


Fox No. 15H mult. spdl. drill. mach. Hyd. feed, 35 
No. 1 Morse taper Spindles, 17” x 34” hd., ser. 
No. 1005, M.D., 10 H.P., 3 ph., 60 ey,, 220 v. 

Fox No. D31 mult. spindle drill. mach. Drilled for 
32 spindles and equip. with 16 No. 2 Morse taper 
Pwr. fd,, 17” x34” hd, r. No. 626, md. 1 
H.P., 3 ph., 60 cy., 220 v. 

Natco No. 12 mult. spindle drill. mach. Single pul- 
ley, B.D., Drilled for 16 Spindles and equip. 
with 6 No. 2 Morse taper. Power feed. 


GEAR SHAPERS 


2—3612 Fellows—Late type. 

1—No, 3 Brown & Sharpe Spur Gear Cutter. 

1—No. 13 Brown & Sharpe Spur & Bevel Gear 
Cutter 


~ 


SHAPERS 


26” Cineinnati' Triple 
Drive. 

20” x 20” x 36” 
Motor Drive 


Geared Shaper, Friction 


N-B-P Shaper-Planer, Arranged 


STRAIGHTENING MACHINE 


No. 5-18% Littell Single Rack & Pinion Feeding 
and Straightening Machine. 


MILLING MACHINES 


Cincinnati 23 Vertical Milling Machine, High 
Power, Power Rapid Traverse. Motor Drive. 


Ohio No. 34 Heavy Universal Milling Machine, M.D 


Presses, Brakes and Shears 


MARIETTA Power Press Brake. 

Ohl power square Shear 8’ 10 gauge. 
Niagara £662 Gap Shear, 60” x 3/16, 
Bertsch Shear, 72” x 3/16. 

Niagara $208 Circle Shear and Flanger. 
No. 132 Bliss 14 ga. 18” throat slitter. 
No. 232 Bliss 12 ga. 18” throat slitter. 


100 ton Adriance Straight Side, Single Crank, Single 
Acting Back Geared Power Press, 2” stroke, 
18 x 18 bed area 


£21 Bliss O.B.1. Press, 2% stroke. 
321° Bliss O.B.1I. Press, 2” stroke. 


£216 Consolidated Cut and Draw Press, 8.8. Die 
Rod, Plain Flywheel, 5” stroke. 


Truesdale $19, similar Bliss $19 


Baxendale No. 4 and No. 3, comparable Bliss % 20 
and 219 O.B.I. 


Manville $4 Perforating Press with roll feeds’ 
Bliss 22 Back Flywheel 1%” stroke (8), 
Niagara £25 Arch Press, 2%”. stroke. 

Bliss £230 Arch Press, 2%” stroke. 





15—6-SPINDLE AUTO- 
MATICS—LIKE NEW 


New Britain $61—1%” 6-spindle Auto- 
equipped for bar work—12 
equipped for second operation work. Ma- 
chines are about 15 months old. Now avail- 
able for immediate delivery. Equipment in- 
cludes motors, chucks, collets, and tooling. 
Write, wire or phone Main 6347. 


matics 











18 WARD ST. 


MERCHANTS 
ROCHESTER 5,8. Y. 
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875 W. 120th St. 











Actual Photograph 
Available for inspection at our Chicago warehouse 


BG-724 KELLER AUTOMATIC PROFILER 
for Die Sinking, Milling and Profiling 


Die capacity—face 88” x 48” 
depth with standard table 30° 
depth with extension table 58” 

Head vertical travel 48”: 

Spindle head travel 18” 

Maximum reach oj spindle 24” 

Center distance between cutter and spindle tracer 
max. 5042”; min. 3542”. 

Working surface standard table 88” x 30” 

Working surface extension table 88” x 58” 

Equipped with panel board and switch boxes 

Vertical feed drive motor—%s HP. 110 volts, vary 
RPM, Ohio D.C. 

Cutter spindle motor—2 HP. 115 volts, Gen. Elec. 


D.C. motor 


Ohio D.C. 


LOUIS E. EMERMAN & CO. 


Column drive motor—‘* HP. intermittent duty, 
115 volts, G.E. D.C. 
Horizontal traverse motor—'% HP. 


Weight approx. 16,500 + 


horizontal travel 72” 


115 volts, 


Chicago 43, Illinois 












AUTOMATICS, Cleveland, %, 








BORING MILLS, Lucas Horiz. 3” 
BORING MILLS, 







GRINDERS, 
GRINDERS, 
16” 26° Pratt & W. 


Landis, $1 Universal 













Rotary Table 
PLANERS, 42” x 42” x 12’ 


542 Second Ave. 


OTT MACHINERY SPECIALS 


AUTOMATICS, Gridley, 1%, 1% & 2%” Model F 
ANTOMA TION, Grindley, 2%, 3%. 4% & 5%” 
8 Spindle, M.D. 


AUTOMATICS, Cleveland, 1%, 2% & 3%” Mod. A 
1%, 2 & 2%” Mod B 
AUTOMATICS, Cleveland, 1% & 1%”, Mod. M. M.D, 
AUTOMATICS, Potter & Johnston 25A & 6A 
BORING MILLS, 42” Gisholt, 1 Turret & 8.H. 
bar M.D. 
Rockford Horiz. Radial M.D. 
GEAR HOBBERS, 12 Barber-Colman M.D. 
GEAR SHAPERS, £7 High Speed, M.D. 
GRINDERS, £1 & 2 Cincinnati Centerless 


Norton, 142536” Plain, M.D. 
with Relieving 


LATHE, Steinle Turret, 24 x 6%” M.D. 
LATHES, Warner & Swasey £2A & 3A, M.D. 
MILLING MACHINE, £8 Becker Duplex, M.D 
a as te oF Lees. Becker Vertical, 


Model 


miLuine MACHINE, Becker, Vertical, £3, 5 & 6 
Ohio, 1 Head, M.D, 
PRESSES, Toledo, £34 Solid Back, 8.G. 
PRESSES, Bliss £64 S.S. Single Crank 


OTT MACHINERY SALES, INC. 
Detroit, Mich. 


1—24”x12’ Putnam Engine Lathe 
1—20"x10’ Flather Engine Lathe 
1—20”x 6’ Flather Engine Lathe 
1—18”x 6’ Monarch Engine Lathe 


ATLANTIC MACHINERY CORPORATION 
NEW YORK, 


149 BROADWAY 


REBUILT PLANERS AND LATHES 
AVAILABLE FOR IMMEDIATE INSPECTION AND DELIVERY 


1—48"x36"x18' Detrick & Harvey Openside Planer 
2—42"x42"x12' Pond Heavy Duty Double Housing Planers 
1—36"x36"x12' Betts Heavy Duty Double Housing Planer 
1—36"x36"x10' Gray Heavy Duty Double Housing Planer 
1—24"x24"x 6’ Gray Double Housing Planer 


N. Y. WOrth 2-0662 



















sell or exchange 


first 


e you buy 

nd contact us 

PAUL’S MOTOR & 

MACHINERY SUPPLY 
6111 Vermont A 


DETROIT, MICH 


y of any k 









PUTNAM 36” x 24’ Heavy Duty, Triple Geared, 
Internal Geared, Faceplate Drive ENGINE LATHE, 






PesemAne & POWELL 36” x 36” x 20’ onl 
PLANER, 2 heads on rail, & 2 side heads, M.D 


ALSO MANY OTHER TOOLS 


ALEX ZEEVE & COMPANY 
2269 Woolworth Building New Yerk, N. Y. 





















1—506 ton press, 15” 
28x 34” platen 


ram, 







1—Elmes 1% x 4” 
6% GPM, 50002 W.P. 













45 CROSBY STREET 





1—Oilgear Pump, 23 GPM 11002 
Horiz. 4 plunger pump, 


HYDRAULICS 


1—W-F 1000 ton press, 20” ram, 7” 
16” 


stroke 
stroke, 


Ww.P. 


1—W-F High-Low Pump 60 GPM at 300f, 
W.P., 3 GPM, 6500 High W.P. 


1—Triplex Pump 1 x 5, 1000 cu. in., 60002 
W.P. 


AARON MACHINERY CO. 


NEW YORK. WY 








wentee MILL, 60° BULLARD Vertical, 2 heads, 


GEAR PLANERS, Bevel 36” & 54” GLEASON 

GRINDER, Surface 84” x 18" P & L 

HAMMERS, Forging 800% & 1100% Single Frame 

PLANER, 48” x48” x 12’ Gray, 4 heads, M.D. 

PRESS, Doute Crank, 95-B TOLEDO, hed area 
55° = 54” 


PRESS, Hydraulic 1000 ton WOOD, Platen 42”x9’, 
stroke 18”, daylight 36”, motor drive. 


TURRET LATHE, 3-A Warner & Swasey U 7 
versal Hollow Hexagon Geared Head, H. 
3 11/16” 


TURRET LATHE, 26” LIBBY “C” H. 8S. 7%”. 
TURRET LATHE, 34” GISHOLT, H. 8S. 4%”. 


Lang Machinery Company 


28th St. & A.V.R.R. Pittsburgh, Pa. 








BORING MILLS 


10’, 60” Niles Vert. 

34%” Rochester, M. D. 

4”, 4%” Gisholt and Niles 

54”, 60” Colburn, M.D. 

36” Niles, Bausch 

36” Bullard, V. T. L., M.D. 

42” Bullard, M.D. 

2%” Gid. & Lewis, Binsee, M.D. 


CANAL MACHINERY COMPANY 
176 LAFAYETTE STREET. NEW YORK,NY. 
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NOW AVAILABLE 
FOR REBUILDING 


YOUR TOOLS 


Vee BY US)- 
CHINE TOOLS 





Reg. U. S. Patent Oifice 


The service that set a standard for 
the rebuilding of used machine tools 


“RE-MANUFACTURED” was adopted as a trade name in 1914 to indicate the thor- 
ough manner in which the Hill-Clarke Machinery Company rebuilds used machine 
tools. Since then it has stood for the best in used tools that can be bought. 


“RE-MANUFACTURED” represents what the word implies. It means the dis-assem- 
bling of a machine for complete inspection. It means the replacement of worn 
parts, resurfacing, refinishing and re-assembling, all carefully done by competent, 
trained mechanics. It means final testing under power, for both operation and ac- 
curacy, to assure the same performance available in a new tool. 


Now this time-tried "RE-MANUFACTURED" service is available to you for the 
rebuilding of your own machine tool equipment. We offer you the facilities of a 
specially designed rebuilding plant, completely equipped, and with a staff of 
trained mechanics. 


Only Machines for War Production Accepted 


HILL-CLARKE MACHINERY COMPANY 


651 Washington Blvd. Chicago, Ill. 
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QUICK DELIVERY—PRICED RIGHT: 


GRINDERS 


No. 72 HEALD SIZE- 
MATIC INTERNAL Hy- 
draulic Feed :B.B.spindle. 

No. 52 GREENFIELD HY- 
DROIL INTERNAL (2) 
Hydraulic Feed; Ball 
Bearing spindle. 

34”x10’x6” FARREL ROLL 
GRINDER, 30” grinding 
wheel, M.D. 

No. 16 BLANCHARD VERTICAL SURFACE, 26” chuck, M.D. 

No. 10 BLANCHARD VERTICAL SURFACE, 16” chuck, M.D. 

15”x15"x96" NORTON; No. 2 W&M, M.D., Mag. chuck. 

CYLINDRICAL: 14x72” NORTON; 10x36” LANDIS. 

DISC: No. 24 GARDNER VERT. SPINDLE HORIZ. 53” DISC. B.B. 

PLANERS 

60”x18’ NILES, M.D., 2 heads on rail. 

60”x42"x12' FT. ROCKFORD, 2 heads on rail, 1 side head. 

44"x36"x8 FT. GRAY, 2 heads on rail. 

36x12 FT. GRAY, 2 heads on rail. 

OPENSIDE PLANERS 

42”x45"x15' LINCOLN. 

42”x42"x14 PATCH; 42”x40"x13’ PATCH; 

42"x36"x14’" NEW ALBANY; 42”x45”x15’ BEDFORD. 

TURRET LATHES 

No, 3-A WARNER SWASEY UNIVERSAL, 3%” hole. 

28” NILES BEMENT POND; 4!/.” hole in spindle. 

No. 16 GISHOLT SIMPLIMATICS, 21” swing 

No. 1-L GISHOLT UNIV., GD., HD., TIMKEN BEARINGS, 
2-11/16" HOLE. 


| 5” NATIONAL UPSETTER, Steel Bed, B. G. | 











INTERSTATE MACHINERY CO. 





VERTICAL 
BORING MILLS 


10 FT. POND, 2 swivel 
heads on rail, M.D. 

62” & 72” COLBURN, 
2 heads on rail, 
Geared: feeds, Rapid 
traverse, M.D. 

51” BULLARD, 2 heads 
on rail. 

48” ROCKFORD, 3 
spindle, M.D. 

6” BULLARD MULT- 

AU-MATIC, 4 stations. 


HORIZONTAL BORING MILLS 
8” NILES BEMENT POND, Floor Type, Extra High Column. 
3” bar MORRIS, AC M.D., Table 20x36”. 
4” bar KEMPSMITH, M.D., Table 42x60”. 


MILLING MACHINES 

PLAIN: No. 3 RYERSON CONRADSON; No. 2 CINCINNATI. 
No. 2-B KEARNEY TRECKER, No. 1D B & S OVERARM. 
VERTICAL: No. 2'/2-B KEARNEY TRECKER, S.P.D. 
UNIVERSAL: No. 2 BROWN & SHARPE, No. 1 CINCINNATI. 
No. 1 KEMPSMITH; No. 1!/, HENDEY NORTON, M.D. 
PRODUCTION: 18” CINCINNATI, 24” CINCINNATI, M.D. 

10” P&W SEMI-AUTO. 2” P&W DUPLEX SPLINE MILL. 


FLOOR LATHES 


30’ PIT LATHE, 156” face plate; 24”x15' NEW HAVEN. 
22x12’ LODGE & SHIPLEY; NEW 14”x6’ ROBBINS, GD. HD. 


INC. 





1439 W. PERSHING RD. 


TEL. YARDS 5800 


s 
CHICAGO 9, ILL. 








FOR SALE 


NILES VERTICAL BORING MILL 


60” Niles Vertical Boring Mill. Two rail 
heads, L.H. head can be used for milling, 
having separate drive. Friction Fe 
Table 5” thick by 54” diameter with 12 
Tee Slots. Work capacity—61)2", 28” 
high under rail. Table speed—2 ‘to 40 
r.p.m. Golid = adjustable jaws. 
Equipped with ““V" belt drive for 5 h.p., 
300/1000 r.p.m., Dc. Motor, but without 
Soler. 
Condition good Rail recently re-planed 
and scraped. New spindle bearing. Ac- 
curate for roundness and flatness. Ma- 
chine now in operation. Ram needs refit- 
ting if long, straight holes are required. 


NATCO MULTIPLE SPINDLE 


DRILL PRESS 
No. C-ll-c 535. Has two-speed squirrel 
cage motor, arranged for and equipped 
with 8 spindles, No. 2 Morse taper. In- 
side diameter of round head—13}2”. 
Table 1814x164 between pockets. 


Address Dept. A 
ECONOMY PUMPS, INC. 
HAMILTON, OHIO 








AUTOMATICS 


New Britain 15" cap., 6 spindle Auto. 
Screw Machines, M.D. 


National Acme 2%" cap., 4 spindle 
Auto. Screw Machines, M.D. 


Cleveland %” cap., single spindle 
Auto. Screw Machines. 


National Machinery Exchange 
134-138 Mott St. N.Y. C. 


“If It's Machinery—We Have It" 


PROMPT DELIVERY ON MOST TOOLS 


Automatic, 1%” No, 55 National Acme M.D. 

Automatic, No. 16 Gisholt Simplimatics 

Chuckers, 4%” Gridley Model H, 4 spindle 

Chuckers, 7” Baird 6 spindle 

Cylinder borer, 3%” bar Beaman & Smith, hori- 
zontal 

Brake, 10’ Ohl 8” crank, 255 ton cap’y press brake 

Broaches, Nos. 3 & J. N. LaPointe 

Compressor, 550 cu. ft. National 3 cylinder vertical 

Compressor, 1400 eu. ft. Sullivan WN 

Drill, 30” Rich Tool or ee duty 

Drill, 20” Barnes A.G.S 

Drill, No. 8 201 Barnes" Diydetion 

Drill, No. 16 Nateo multi spdl 

Drill, Type 8H Natco horizontal 

Drill, W. 
ing & drilling, hyd. feed 

Drill, Rehnberg-Jacobsen, 16 spdl. production 

Gear shaper, ZI (No. 61) Fellows 

Gear Hobber, No. 1 Lees Bradner Mfg 

Gear hobber, No. 16 HS Gould & Eberhardt 

Grinder, No. 3 Cincinnati universal 


F. & J. Barnes vertical boring, ream- 


Grinder, No. 84 Gardner, 24” opposed — 

Grinder, Landis 10” x 48”, 12” x 36”, 16 52” 

Grinder, Landis 16” x *32” ‘& 16” 348” qrankpén 

Grinder, 20” x 50” Safety Emery Wheel surface 

Hammer, 100 lb. Bradley helve 

Keyseater, No. 4 Mitts & Merrill 

Lathe, turret, 26” Libby, 4%” hole 

Lathe, turret, 2%”, No. 9 Bardons & Oliver 
Lathe, 36” x 16’ Putnam heavy geared Bod. 

Lathe, 24” x 16’ Schumacher & Boye 

Lathe, 4” x 36” Lo Swing, hardened ways 

Lathe, 8” Sundstrand Stub 

Lathe, 14” x 19” Fay automatic 

Miller, Type C Hall Planetary thread 

Miller, No. 3 Turn Millers 

Miller, Nos. 10 & 45, Productomatic 

Miller, 30” Newton cont. rotary 

Planer, 29” x 29” x6’ 3” New Haven 

Planer, 24” x 24” x 6’ Woodward & Powell 

Press, No. 8-7 Zeh & Hahnemann str. side 


if you do not find the machine you need listed 


Press, No. 33 Toledo arch 

Press, No. 41A Toledo elev. knee 

Presses, Nos. 180 & 796% D Toledo, teggle 

drawing 

Presses, Nos. 201 & 203 General Flextble 

Punch, 4%” x %” x 26” throat Rock River 

Riveters, Nos, 2A. hy., B & 7B High Speed 

Rolls, No. 1A Ajax taper forging 

Rolls, No. R60 Yoder fender crown 

Roll, Waterbury Farrel thread roller 

Saw, 36” Newton cold 

Saws, Nos. 12, 14 & 17 Higley cold 4” to 8” 

Shaper, 16” Milwaukee 

Shaper, 24” Gould & Eberhardt 

Shaper, 36” Morton draw-cut 

Shears, 8” x 8” x1” Long *& Allstatter angle 

Shears, 2” capy. Newbold guillotine 

Slotter, 4” Garvin 

Swager, No. 6 HS Langelier 

Tapper, No. 2X Garvin 

Threader, %” Economy automatic stud 

Threader, 1” Landis 2 spdl. 

Threader, 2” — bolt 2 spdl. 

Upsetter, 4” Aja 

Welder, 150 KV ry Swift, flash or butt 
MISCELLANEOUS 

Casing coiler, %” No. 319 Sleeper & Hartley 

Spring coiler, No. 5, %” capy. Sleeper & Hartley 

Hone, No. 211 Barnes 

Lathe, Melling 6 cyl. crankshaft 

Sand Mixer, Baker Perkins 

Screw Driver, No. 61AA Bodine 

Washer, Blakeslee metal 

Wire machine, %” x 3’ Shuster 

Threader, 1” Cleveland automatic double end 

Gear checker, National Tool, for gears & cutters 

Grinder, Cincinnati face milling cutter 

Buffer, Hawes No. 575 for polishing 

Die Casting Machine, A. C ark 

Screw driver, Model C Detroit 

Tester, 60,000 lb. Tinius Olsen drop 

Washer, Blakeslee, conveyor type 


herein, mall us your inquiry and specifications. We 


may have or know of that very mae 


Ask for Your Copy of Stock List No. 175 
MILES MACHINERY CO., SAGINAW, MICH. 














POWER PRESSES 


B TOLEDO, V & O, ET‘ 
REBUILT GUARANTEED 


JOSEPH a | Y M A N & SONS 


Tioga, Livingston and Almond Streets 
Philadelohio, Pa 











5’ Radial Drill, Bickford, M.D. 
26” x 14’ Brid eford Geared Head Lathe. 
14 Aww ly Vert. Miller & Shaper, M.D. 


°” tter. 
24” one Turret Lathe, 6%” 
20” Shapers 


10’ “Bridgeport Knife Grinder. 
36” Morten Draw Cut Shaper. 
No. 2 Baker Keyseater 2” x 20”. 
West Penn Machinery Company 
1210 House Bidg. 








396 


AMERICAN MACHINIST 













































@ SEARCHLIGHT SECTION @ 


WHAT THIS NAMEPLATE 
MEANS TO YOU 


If you ever have any worries about 
buying rebuilt used machinery, you 
can end them by looking for the 
O’Brien nameplate, This nameplate 
is your assurance that the machin- 
ery or power plant equipment was 
carefully selected before we pur- 
chased it; that it was dismantled, 
thoroughly cleaned with high pres- 
sure steam and worn parts were 
repaired or replaced. After as- 
sembly, it was tested under power, 
inspected and pronounced O.K. 
before shipment. To be sure it’s 
good, be sure it’s O’Brien. 


BACK THE ATTACK 
—WITH WAR BONDS 














BORING MILLS—60" Bickford, vertical, 2 heads on rail, MILLERS— 

belt drive. 
42" Gisholt, vertical, 2 heads, quick change feeds, motor drive. #3 Brown & Sharpe Plain Miller, belt drive but motorized, 
24’ Bullard, vertical turret lathe, New Era head, with side working surface of the table 12” x 42” quick change feed. 














head, motor drive. 7 
on #0 Bickett, vertical, rotary table 7x10”. 


DRILLS—4 spindle Leland Gifford B.B. Sensitive #2 taper, 
tapping attachment. 
6-spindle Barnes 20” Drill Press, #3 M.T., back geared, 


SHAPERS—16” Gould & Eberhardt belt drive, with vise. 
14” Steptoe single geared belt drive with vise. 





| power feed. TURRET LATHES— 
4° Bickford, universal, 11" column, tapping attachment, gear 
, box, motor drive. #1B FOSTER, universal, all geared head, 2” collet cap., 


lot of collets, tools, chuck, pump, bar feed. 











GRINDERS—+#6 Bryant Internal Grinder, 12” swing, b.d. 
Wells Tool and Cutter Grinder. belt drive with equipment. 
#65 Heald, internal, self contained, holding fixture. 


#4 Warner & Swasey, fric. B.G., wire feed, 1/2” collet cap., 
6 collets, power feed to turret, pan, motorized. 
#2 Warner & Swasey, 1” collet cap., collets, motor drive. 


| LATHES—48"x15’ McCABE, double spindle, 24” & 48” swings, #1 Warner & Swasey, %” collet cap., oil pan, belt drive. 

| motorized. 
32x12’ Pittsburgh, quick change, double back gear, motorized. CEM Moke AIR ae RPM mI 
30’’x18‘ Houston-Stanwood & Gamble, mtzd. quick change. 1302’ Ingersoll-Rand XRB 20x12¥%2xl6 225 100 
24x29’ Reed-Prentice, all geared head, quick change. 1198’ Ingersoll-Rand XB 16x16x14 185 30 
24x10’ Advance, double back geared, taper attach. semi-q.c. 1190’ Ingersoll-Rand XB 22x13xl6 170 100 
20’'x20' Reed-Prentice, geared head, quick change, taper at- 888° Ingersoll-Rand XB 19x12x16 170 100 

tachment, motor drive. 599’ Ingersoll-Rand XB -16x10x14 185 100 

20x10’ Nebel, quick change, Timken Bearings, 1940 model. 528’ Ingersoll-Rand ER 14x12 250 100 
19’x8’ LeBlond, heavy, double back geared, quick change. 528’ Chicago-Pneumatic NSB 14x12 250 100 
18”x8’ Reed-Prentice, all geared head, quick change. 368’ Ingersoll-Rand ER 12x10 285 100 
16”x6’ Sidney, quick change, collets, motorized. 336’ Pennsylvania 3A 12x8 325 40 
14x8’ LeBlond, plain change, belt drive. 273’ Ingersoll-Rand ER 12x6 350 15 
14”x6’ Davis, quick chgnge, pan bed, motorized. 254’ Chicago-Pneumatic NSB 10x10 285 125 
12”x6’ Hendey, quick change, pan bed, tie-bar, motorized. 254’ Ingersoll-Rand ER 10x10 285 125 


Everything from a Pulley to a Power House 


9 
THE O'BRIEN MACHINERY Co. 
113 NORTH THIRD STREET ° PHILADELPHIA 6, PENNA. 


BELL TELEPHONE: MARKET 4180 










CABLE ADDRESS: OBRIEN PHILA 
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KEEP ‘EM RUNNING! 


Every machine listed in this column 
is in our warehouse at press time. 


76” BULLARD Vertical Boring Mill, 
2 swivel heads, M.D. 

45," Bar N.B.P. Horizontal Bor- 
ing Mill, Knee Type, 30x90” 
table, M.D. 

42” PUTNAM Double End Car 
Wheel Lathe, M.D. 


47” N.B.P. Double End Car Wheel 
Lathe, M.D. 


No. 1 L & A Multiple Punch, 100 
tons, 72” between housings 

6” x 6” x 5" Double Angle 
Shear. 

Beam Shear 20”, 60i and smaller. 

60” Throat 8” x 1 1/16 Shear. 

54” Throat 134” x 1!/g’Punch. 

15” GLEASON Bevel Gear Gen- 

erator. 

30” x 30” x 10’ NEWTON Slab 
Miller horizontal arbor, M.D. 

36” Rotary Planer, M.D. 

52” Rotary Planer, M.D. 

48” x 48” x 24” NBP Heavy 


Planer, Two Rail, One Side 
Head, Motor Drive. 

48” x 48” x 20’ PATCH Planer, 4 
heads, 230 Volt D.C. Rev. 
Motor Drive. 

36” x 36” x 8’ GRAY Planer, 230 
volt D. C. Reversing Motor 
Drive. 

24” x 24” x 6 WHITCOMB 
Planer, 230 volt D.C. Revers- 
ing Motor Drive. 


IMMONS 
ENGINEERED Ig 


Wachine Toot 


gh 


SIMMONS MACHINE TOOL CORP. 
1759 North Broadway, Albany 1, N. Y. 


N. Y. Office: 149 Broadway 





CAN SHIP FROM STOCK 


MILLERS 

1— 25 Cincinnati High Power 

1— 5B Heavy Brown & Sharpe M.D. 
2—%4 Cincinnati High Power 
1—%2 Cincinnati High Power 
1—%2 Van Norman 

1—23H. Le Blond Universal 
8—Production Millers 


GRINDERS 

1—Modern, Cylindrical 16” x 60° M.D. 
1—Diamond Surface 36” x 12” x 14” 
BORING MILLS 

1—54” Colburn, 2 swivel heads on rail 


1—48” Colburn, 2 swivel heads on rail 
1—42” Baush, 2 swivel heads on rail 


RADIAL DRILLS 
1—5” Cincinnati Bickford 
1—6” Niles Universal Arm. 


AUTOMATICS 

6—200 Brown & Sharpe 

2—%00G Brown & Sharpe 

1—6 spindle new Britain 154" cap. 
MISCELLANEOUS 


Rafter 3,-5,-7, & 8 Head Metal Moulding 
and Rolling Machines 


This is a partial list. Send us your in- 
quiries. What have you to sell? Send us 
your list. 


S. & S. MACHINERY CO. 
207 Centre St., New York 13, N. Y. 
Phone: WOrth 4-5710 


LATHES 
36 x 30’ LeBlond Geared Head M.D. Q.C. 
26”x10’ Niles, Cone, Q.C. 
18” x 8’ Lodge & Shipley Q.C. 
14” x 6’ Lodge & Shipley Cone, Q.C. 
20” x 9° Rahn Larmon, Cone, Q.C. 


GRINDERS 
Fitchburg Spline Shaft Grinder. 
£55 Heald Cylinder. 
Lees Bradner Gear Grinder. 


GEAR MACHINERY 
18” Gleason Bevel Gear Generators. 
6” Bilgram Bevel Gear Generator. 
t4—36” B & S Automatic Gear Cutter. 
Lees Bradner Gear Grinder. 
26 Fellows Gear Shaper, Cullman M.D. 
$645 Fellows Gear Shaper, Cullman M.D. 


PLANERS 
72” x 60” x 28’ Pond 2 heads, Belt drive. 
24” x 24” x 6’ Gray Planer. 
28” x 28” x 8’ Whitcomb Blaisdell Planer. 


RADIAL DRILLS 
2%’ American Plain, M.D. 
3’ American Sensitive. 
3’ American Plain. 
3’ Cincinnati Bickford Plain Radial Drill. 
3’ Dreses Plain Radial Motor on arm. 
4’ Carlton Plain Radial Drill. 
6’ American Triple Purpose Plain Radial. 
MISCELLANEOUS 
12 Ga. 30” Throat Quickwork Shear, M.D. 
14” Niles Slotter. 
1500% Bell Steam Hammer. 
24 Cincinnati Vert. High Power Miller M.D. 
4’ Lucas Horizontal Boring Mill, M.D. 


CINCINNATI MACHINERY & SUPPLY CO. 


217 East Second Street, Cincinnati, Ohio 














3 14%” 8 Spindle Conomatics — New 
1940 


2 1%” Gridleys Model F—Motorised 


2%” Model B Cleveland 


42” Bullard Vertical Boring Mill 
with One Swivel Head and One 5 
Hole Turret Head on Rail. M.D. 


32”x18’ Rahn-Carpenter Lathe, 13’ 


Centers 
24”"x14’ Porter Lathe 
26” Libby 744” Hole 
No. 6 Fellows Gear Shaper 
No. 2 Cincinnati Plain Mill 
No. 3 Cincinnati Plain Mill 
%"2%,"x24" Punch & Shear 


All above Machines in stock, avail- 
able for immediate delivery. 


THE AMERICAN 
MACHINERY CO. 


1693 Lockwood Ave. 
EAST CLEVELAND, OHIO 


MISCELLANEOUS MACHINES 


12x18” Cinci. Plunge Cut Grinder, m.d. 
with 9” face wheel, rebuilt 

3’ Carlton Sensi. Radial with tapping att. 

3’, 9° col. American Enclosed Head Plain 
Radial Drill 

4 —" om ond Sensi. Radial, with tapper, 


m.d. 

6’ Niles Plain Radial Drill, m.d., rebuilt 

2-spindle DEMCO High Speed, B.B. Drill, 
hand feed, %*" cap. 

Gisholt Tool Grinder, arr. for m.d. 

Oliver Tap Grinder, m.d. 

12” Double End Warner & Swasey Key 


STRONG, CARLISLE & HAMMOND CC- 


1392 West 3d St. 2832 East Grand Blvd. 
Cleveland, Ohio Detroit, Mich. 








UNUSUAL VALUES 


Bolt Cutter 1” eres. 5 spindle 
Brake Rebinson 5 
Com - o-7¥ -Quiney “wy : 5 motor drive 
Drill, new 10” Buffalo bench 
Drill, gelling. suspended, unlimited drilling area 
Drill Press, 20” three spindle Barnes 
Drill, six-spindle Henry & Wright, 12” overhang 
rill, two spindle sensitive, #1 Morse taper 
rinder £20 Bryant deep hole internal 
rinder 60” plate 
Grinder £60 Mela. cylinder 
r 
a 














nder, Seilers Too! 

the 14”x12’ Lodge-Shipley grd. hd. s.c. mtr. dr. 
the, 24” x 18’ Steptoe-McFarlan 

Moters—new % to 30 HP-3 phase ball bearing 
Press £8-7 Zah-Hahnemann yt = grd. 
— Shear La capacity Rock R 

Punch & Shear, two %” capacity 

Threading Machine 0 Webster & Perks 

Turret Lathe L & brass, cross slide turret 
Vacuum Cleaners, heavy duty for shop use 





THE OSBORNE & SEXTON MACHINERY CO. . 


COLUMBUS, OHIO 




















Norton 10” x 36° Hydraulic Surface Grinder 
with magnetic chuck. 

4-spindle Allen No. 2 Drill 

24%" J&L, M. D. 


D. E. DONY MACHINERY CO. 
47 Laurelton Road, Rochester 9, N. Y. 








Four Automatics 


Cleveland 11/4" Model A 
Each $1500 


These machines have been recondi- 
tioned and running on regular pro- 
duction jobs. 


LINCOLN FORGING COMPANY 


618 St. Antoine Street 
CAdillac 1507 


DETROIT MICHIGAN 
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MOREY 


Dependable 
Used Machines 





BARNES No. 3 Horiz. Drill — M.D. 

BULLARD 24" R.P. Boring Mill — 
With side head 

G & E 48" Gear Cutter 

BILTON (STANDARD) +35G Gear 
Miller 

GLEASON 10" Spiral Bevel Gear 
Gen. 

GELASON 3"-6"-18" Bevel Gear 
Gen. 

HEALD No. 60 and No. 70 Inter- 
nal Grinder motor drive 

INGERSOLL 24" Cutter Grinder 

LANDIS No. 32 Int. Hyd. Race 
Grinder 

AUTOMATIC MACHINE CO. 
12"x4" Quick Return Taper 
and Relieving Type Lathe for 
manufacturing taps 


NATIONAL ACME 1" 5 spin- 
die Auto. Screw Machine— 
Motor driven — Late Type. 

HEALD. No. 25A Rotary Sur- 
face Grinder — Hydraulic 
feeds with 24" rotary chuck 

LANDIS 20"x220" Plain 
Grinder — Motor driven 


NATCO C-13 Hyd. Multiple 
Spindle Drill 

ESPEN LUCAS No. 138 Cold Saw 
—Cap. 12" 

ACME 1” All Steel Upsetter 

SAUNDERS 8"-18" Pipe Threader 

TREADWELL 12" Pipe Machine 

GISHOLT Precision Balancer 

LONG & ALSTATTER Angle Shears 

LENNOX No. 1 Rotary Shear — 
Cap. 2" 

AMERICAN 30"x30"x14" Planer 
2 heads, M.D. 

POTTER & JOHNSTON No. 6C 
Semi-Automatic 

100 ton Hydraulic Forcing Press 

Cincinnati Gear Burnisher — M.D. 


100 Assorted Milling 


Machine Attachments 
DIVIDING HEADS 

















Vertical-Slotting—Rack Cutting 
for BROWN & SHARPE—CINCIN- 
NATI — KEARNEY & TRECKER — Le 
BLOND — HENDY — OHIO — 
ROCKFORD — KEMPSMITH 





























MACHINERY CO., Inc. 
410 BROOME ST., NEW YORK 











. . . IN STOCK 


AUTOMATICS 
%"' Grindley Model G, four spindle 
144" Gridley Model F, four spindle 
1%” Gridley Model F, four spindle 
*" National Acme, No. 515, four spindle 
254" Cleveland, Model A, single spindle 
4” Cleveland Model A, single spindle 


BROACHES 


HO American Hydraulic, Horizontal 
XB10 Oilgear Hydraulic, Horizontal 


DRILLS 


Barnes Camelback, single spindle, tap- 
ping 
No. 17 Foote Burt, 2 spindle 
_ Avey Sensitive, 3 spindle 
=~ Leland-Gifford, Sensitive, P.F., 3 spindle 
Barnes Camelback, 4 spindle, 2 tapping 


GEAR CUTTERS 


No. 12 Barber Colman 

No. 6 Fellows Gear Shaper 

No. 3 Brown & Sharpe Automatic 
96’ Gleason Gear Planer 

15° Gleason Spiral Bevel Generator 
No. 10 Lees-Bradner Gear Grinder 
30’ Rochester Gear Tooth Rounder 


GRINDERS 


22” x 48” Pratt & Whitney Vertical 
Spindle Surface, Timken Bearing 

30” Diamond Face, 84” Table Travel 

10” x 72” Brown & Sharpe Cylindrical 

No. 1 Cincinnati Tool & Cutter 

No. 70 Heald Internal 


LATHES 


14” x 6’ Lodge & Shipley, c.d. 

16” x 8’ Hendey, c.d., yoke head 
18’ x 8’ Lodge & Shipley, c.d. 

36’ x 12’ Boye & Emmes, g.h. 

17” x 8’ LeBlonde Production, c.d. 
8” x 60” Fitchburg Lo-Swing, g.h. 


TURRET LATHES 


No. 4 Warner & Swasey Universal, g.h. 
No. 2 Acme Full Universal, g.h. 
No. 2A Warner & Swasey, g.h. 


MILLS 
No. rte Brown & Sharpe Universal, 
s.p.d. 
No. 3 Ryerson-Conradson Plain, s.p.d. 
No. 12 Brown & Sharpe, c.d. 
No. 6 Whitney Hand, c.d. 
No. 3 Knight Vertical, s.p.d. 
No. 3 Brown & Sharpe Vertical, s.p.d. 
Model C Becker Vertical, s.p.d. 
4” Pratt & Whitney Spline 


MISCELLANEOUS 


Cochrane-Bly Die Filing Machine 

10’ x 16 Ga. Ohl Squaring Shear 

No. 8 Whiting Comb. Punch & Shear 
No. 2 V & O Press, O.B.I. 

No. P2 Ferracute Press 

15 Ton Lucas Forcing Press, m.d. 
26814D Toledo Toggle 

300 Ton Ferracute Double Crank 


PLANERS & SHAPERS 
16” American Crank Shaper, s.p.d. 
20” Stockbridge Crank Shaper, c.d. 
24” x 24” x 8’ American Planer, m.d. 
38” x 38” x 12” Niles Planer, m.d. 


RESTORE YOUR WORN MACHINES 
by having us rebuild them. We have a 
complete rebuilding department operated 
by men thoroughly trained in rebuilding. 
Your machines are taken down, carefully 
checked for wear, and worn parts are re- 
placed, bearings and ways scraped and 
refitted. Youll find when rebuilt by us 
they'll perform like they did when they 
were new. 


Write, Wire or Phone Us 


INDIANAPOLIS MACHINERY 
& SUPPLY CO., INC. 


1959-69 South Meridian Street 
INDIANAPOLIS, INDIANA 
Eastern Branch: 
44 WHITEHALL STREET, NEW YORK, N. Y. 





EASTERN OFFERS | 


FROM STOCK 


ARBOR PRESSES 


15 ton Lucas High Pattern Power Forcing 

No. 2 Fameco 

No. 4 Greenerd 

Barnes Screw Press, hand operated 

King Screw Press, s.p.d., 36” between housings 


AUTOMATICS 


2%” Cleveland Model A, m.d, 

2%” Gridley Single Spindle, m.d, 

2%” Cleveland Model A, m.d. 

38%” Gridley Single Spindle, m.d. 

4%” Cleveland Model A, m.d. 

6” Cleveland Model A, m.d 

4 spindle %” Cleveland Model M, m.d, 

No. 6D Potter & Johnson, m.d., for brake drum 
wor 

No. 22 New Britains, belt (3) 

No. 33 New Britain, m.d. (2) 


BOLT THREADING MACHINES 


%” Economy Automatic style R, belt 

No. 118 _ Rickert-Shafer Automatic, m.d., cap. 
1” x 36” max 

American Bolt Heading Machine, 1%” cap. 


HORIZONTAL BORING MILLS 


3%” Blomquist & Eck, m.d. 

No. 0 Fosdick, 3” bar 

No. 31 Lucas, 3” bar, column raised 1’, with 
revolving table (3) 

4” Barrett Double Spindle, m.d. 

5%” bar Niles-Bement-Pond Horizontal, m.d. 

2%” bar Sargent Floor Type, with floor plate 16’ 
long by 4’ wide 


VERTICAL BORING MILLS 


34” Colburn, 1 turret head, m.d. 

42” Colburn, 2 swivel heads, m.d. 

48” Cincinnati Rapid Production, m.d., 1 turret, 
1 swivel head 

42” Niles Car Wheel Borer, belt 

48” Niles Car Wheel Borer, belt 

10’ Betts, m.d., 2 swivel heads on rail 


BROACHING MACHINES 


NEW Cincinnati Milling Mach. Co. Mill Broach, 
10” spindle, m.d. 

No. 2 LaPointe, belt 

No. 2 LaPointe of Hudson, belt 

No. 3B J. N. LaPointe Double, belt 


RADIAL DRILLS 


2’ American Triple Geared, m.d. 

2%’ Carlton Sensitive, gear box 

2%’ Cincinnati Bickford, cone 

3° American Sensitive, cone 

3’ Carlton Sensitive, cone 

3° Cincinnati Bickford Plain, m.d, (2) 

3’ Fosdick Sensitive, s.p.d. 

3’ Western Plain, gear box 

3%’ Cincinnati Bickford Plain, m.d, (8) 

4’ American Triple Purpose, m.d 

4’ Cincinnati Bickford Plain, m.d, (5) 

4” Hammond Jack Knife 

4’ Niles-Bement-Pond Semi-Universal, m.d 

5’ American Triple Geared, gear box 

5° Niles-Bement-Pond Full Universal, gear box 

5’ Prentice Plain, m.d. 

6’ Niles-Bement-Pond Semi-Universal, m.d. 

12’-26” column diameter American Triple Pur- 
pose Plain, arr. tor-m.d, on arm, Latest type 
machine, new in 1941 


UPRIGHT DRILLS 


22” Aurora, belt 

22” Barnes All Geared Self-Oiling 

24” Cincinnati Bickford, m.d. (6), tapping attach. 
25” Superior 

24” Hoefer 

24” Milwaukee 

30” Rich Heavy Duty, m.d. 

32” Superior, tapping 

36” Prentice 


GEAR CUTTERS & HOBBERS 


No. 5M Adams Mfg. Hobber, m.d., latest type, 1 
year old 

Cross Gear Tooth Rounder, m.d. 

16” Gould & Eberhardt Gear Cutter 

18” Gleason Straight Tooth Bevel Gear Generator 

No. 3-26” Cincinnati Gear Cutter 

No. 3-26", 3-36", 3 Heavy, 4-36", 4-48”, 6-60”, 
6-72” Brown & Sharpe Automatic Spur Gear 
Cutters 

90” Gould & Eberhardt Gear Cutter 

30” Prainerd Auto, Spur & Bevel Gear Cutter 

No. s6BM 3 spindle Gould & Eberhardt Gear 


Rougher 
12” Ingle Gear Tooth Rounder 
Gleason Spiral Bevel Gear Rougher 


More than 1,000 machines on our floor. 
Let us quote on your requirements. 


The 


EASTERN 


MACHINERY CO. 
1004 TENNESSEE AVE. 
CINCINNATI, OHIO 
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Grouser Stud 









A “Grouser Stud” is a tough little cus- 
tomer about 214” long and not particu- 
larly glamorous—but it does a big job. 
This stud holds secure the raised metal 
driving cleats on a tank’s tread into which 
the sprockets bite. When Allied Products 
Corporation was asked to study produc- 
tion of these studs, we adopted our typical 
attitude: “Is there a better way to do it?” 












Our engineers found there was. By 
simplifying design two operations were 
eliminated; by cold-heading the part and 
rolling the threads, important quantities 
of steel formerly removed in machining, 
were saved. 














When the record of a successful war 
is written, it will certainly reflect the im- 
portance of such unheralded attention to 
the detail of vital “little things” on whose 
performance battles hinge. 


ALLIED PRODUCTS 


CORPORATION 


DETROIT AND HILLSDALE, MICHIGAN 


WR RR RS, ORAS 
V7S AN ALLIED PROOUCT LS” 


The studs described above were produced 
by Victor Peninsular Division of Allied 
Products Corp. Three other plants of the 
Corporation are producing precision air- 
craft parts, punches and dies, plastic molds 
and many other specialized products. 
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We are proud that each of our four plants 
flies the Army-Navy “E” for Excellence. 


AMERICAN MACHINIST 
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To eliminate weaving during the cutting cycle, the spindle 
orrier assembly of a New Britain Screw Machine 
is automatically clamped, after index, becoming, 


n effect, part of the framework of the machine. 


EW BRITAIN-GRIDLEY ° 
THE NEW BRITAIN MACHINE CO. 





, ‘ . ‘ 
‘Accuracy. and “Stamina” become words that really mean 


something, when backed up by this and other 
exclusive features of New Britain Automatic 


Machines... 


MACHINE DIVISION 
* NEW BRITAIN, CONN. 




















The aircraft industry has required 
new tools and better tools to step up production 
from a few hundred planes per year to thous- 


ands per month. 


These new tools have called for new materials. 
Predominant in the field are Graphitic Tool 
and Die Steels. Eighty per cent of all tools 
and dies used in one huge bomber plant are 


made of Graphitic Steels. 


If you’re having trouble with abrasion and dis- 






tortion, do like the aircraft industry is doing 


—solve your problems with this sensational, 


fui Pa 
new, free-machining, long-wearing steel. TIMKEN | 


Ask for your copy of the “Graphitic Booklet”. GRAPHITIC STEELS 
It gives complete information. Steel and Tube 
Division. The Timken Roller Bearing Com- 


pany, Canton, Ohio. 
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